(12) INTERNATIONA APPLICATION PUBLISHED UNDER THE PAlj^T COOPERATION TREATY (PCT) 



(19) World Intellectual Property Organization 
International Bureau . 

(43) International Publication Date 
27 September 2001 (27.09.2001) 




PCT 



IIIIIOIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII 

(10) International Publication Number 

WO 01/70978 A2 



(51) International Patent Classification 7 : C12N 15/12, US 

15/10, 15/66, C07K 14/47, 16/18, C12Q 1/68, G01N Filed on 

33/574 



60/192.836 (CIP) 
29 March 2000 (29.03.2000) 



< 



(71) Applicant (for all designated States except US): CURA- 
(21) International Application Number: PCT/USO 1/09093 GEN CORPORATION [US/USj; 555 Long Wharf Drive, 

- 1 1th floor, New Haven, CT 065 1 1 (US'). 
_(22Mnternational Filing-Date:— 20 March^OOl (20.03^2001) — ~- — — — — — — ~— ~ — — 

(72) Inventors; and 

(75) 4 Inventors/Applicants (for US only): TAUPIER, Ray- 
mondi J., Jr. [US/US]; 47 Holmes Street, East Haven, 
CT 06512 (US). MAJUMDER, Kumud [US/US]; 140 
Silver Hill Lane, Stamford, CT 06905 (US). SPADERNA, 
Steven, K. |US/US|; 261 Deerfield Drive, Berlin, CT 
06037 (US), SMITHSON, Glenda [US/US]; 81 Main 
. . Street, 32A, Branibrd, CT 06405 (US). MEZES, Peter, 
S. [CA/USJ; 7 Clark's Lane, Old Lyme, CT 06371 (US).' 
; VERNET, Corine, A., M. [FR/US]; 1739 Foxon Road, 
Box L, North Branibrd, CT 0647 1 (US). 

(74) Agent: ELRIFI, Ivor, R.; Mintz, Levin, Conn, Ferris, 
Glovsky and Popeo, P.O., One Financial Center, Boston, 
. ; MA 02111 (US). ; . . 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY. BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EE, ES, FI, GB, GD, GE, GH, GM, 
HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, LK; 
; LR, LS, LT, LU, LV, MA, MD, MG, MK,MN, MW, MX, 
MZ, NO, NZ; PL, PT, RO, RU, SD, SE, SG, SI, SK, SL, 

TJ, TM, TR, IT, TZ. UA, UG, US, UZ, VN, YU, ZA, Z W. 

< . ■ * - 

(84) Designated States ( regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZW), Eurasian 
patent ( AM, AZ, BY, KG; KZ, MD, RU, TJ, TM), European 
patent (AT, BE, CH, CY, DE, DK, ES, FI, FR, GB, GR, IE, 
IT, LU, MC, NL, PT, SE, TR), OAP1 patent (BF, BJ, CF, 
CG, CI, CM, GA, GN, GW, ML, MR, NE, SN, TD, TO). 

Published: 

— without international search report and to be republished 
upon receipt of that report 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations" appearing at the begin- 
ning of each regular issue of the PCT- Gazette. * 



Filing Language: 


English 


Publication Language: \ ' English - 


Priority Data: 




60/190,835 


20 March 2000 (20.03.2000) US 


60/190,768 


20 March 2000 (30.03.2000) US : 


60/190,972 


22 March 2000 (22.03.2000) US 


60/191,199 


22 March 2000 (22.03.2000) US 


60/191,947 


24 March 2000 (24.03.2000) US 


60/192,665 


28 March 2000 (28.03.2000). US 


60/192,657 


28 March 2000 (28.03.2000) US 


60/192,984 


28 March 2000 (28.03.2000) US* 


60/192,664 


28 March 2000 (28.03.2000) US 


60/192,836 • 


29 March 2000 (29.03.2000) US/ 


60/193,843 


31 March 2000 (3 1 .03.2000) US 


Related by continuation (CON) or continuation-in-part 


(CIP) to earlier applications: 


US 


60/193,843 (CIP) 


Filed on 1 


31 March 2000 (3 1.03.2000) ; 


US 


. 60/190,835 (CIP) 


Filed on . 


, 20 March 2000 (20.03.2000) ■ , 


US 


" ^ 60/190,768 (CIP) 


Filed on 


V ■ . * 20 March 2000 (20:03.2000), , 


US . . ..• 


60/190,972 (CIP) . 


Filed on, '\ - V""- * 


22 March 2000 (22,03.2000) . 


US 


60/191,199 (CIP) 


Filed on ■ , . 


- 22 March 2000 (22. 03. 2000r 


US 


.,/-■ 60/191,947 (CIP) ™ 


Filed on 


24 March 2000 < 24.03 .2000) . 


US 


60/192,665 (CrP) 


Filed on 


. 28 March 2000 (28.03,2000) 


US • '•• 


60/192,657 (CIP) , 


Filed on 


.28 March 2000 (28.03.2000) - 


US. 


60/192,984 (CIP.) 


Filed on 


v 28 March 2000 (28.03.2000) 


US 


' 60/192,664 (CIP) 


Filed on 


28 March 2000 (28.03.2000 > 



(54) Title: NOVEL POLYPEPTIDES AND NUCLEIC ACIDS ENCODING SAME . 



o 



(57) Abstract: The present inveniion provides novel isolated NOVX polynucleotides and polypeptides encoded by the NOVX 
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NOVEL POLYPEPTIDES AND NTT CLEIG ACIDS 
ENCODING SAME 

; FIELD OF THE INVENTION 

5 The invention generally relates to nucleic acids and polypeptides encoded therefrom. 

BACKGROUND OF THE INVENTION 

The invention generally relates to nucleic acids and polypeptides encoded therefrom. 
More specifically, the invention relates to nucleic acids encoding cytoplasmic, nuclear, 
10 membrane bound, and secreted polypeptides, as well as vectors, host cells, antibodies, and 
recombinant methods for producing these nucleic acids and polypeptides. 

SUMMARY OF THE INVENTION 

The invention is based, in part, upon the discovery of novel polynucleotide sequences 
15 encoding novel polypeptides. * ~ 

Accordingly, in one aspect, the invention provides an isolated nucleic acid molecule 
that includes the sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23 or a 
fragment, homolog, analog or derivative thereof. The nucleic acid can include, e.g. , a nucleic 
acid sequence encoding a polypeptide at least 85% identical to a polypeptide that includes the 
20 amino acid sequences of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20; 22 or 24. The nucleic 
; acid can be, e.g., a genomic DNA fragment, or a cDNA molecule. ' 

Also included in the invention is a vector containing one or more of the nucleic acids 
described herein, and a cell containing the vectors or nucleic acids described herein. 

The invention is also directed to host cells transformed with a vector comprising any of 
25 the nucleic acid molecules described above. 

In another aspect, the invention includes a pharmaceutical composition that includes a 
NOVX nucleic acid ^ 

In a further aspect, the invention includes a substantially purified NQVX polypeptide, 

30 homology analogs, and derivatives thereof. The invention also includes a pharmaceutical 
composition that includes a NOVX polypeptide and a pharmaceutical^ acceptable carrier or 
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In still a furtheBBpect, the invention provides an antibc^^ that binds specifically to a 
NOVX polypeptide. The antibody can be, e.g., a monoclonal or polyclonal antibody, and 
fragments, homologs, analogs, and derivatives thereof. The invention also includes a 
pharmaceutical composition including NOVX antibody and a pharmaceutical^ acceptable 
5 carrier or diluent. The invention is also directed to isolated antibodies that bind to an epitope 
on a polypeptide encoded by any of the nucleic acid molecules described above. 

The invention also includes kits comprising any of the pharmaceutical compositions 
described above. 

— ^The:invention~furtherprovides ~ 
10 providing a cell containing a NOVX nucleic acid, e.g., a vector that includes a NOVX nucleic 
acid, and cultuxing the cell under conditions sufficient to express the NOVX polypeptide 
encoded by the nucleic acid. The expressed NOVX polypeptide is then recovered from the 
cell. Preferably, the cell produces little or no endogenous NOVX polypeptide. The cell can 
be, e.g., aprokaryotic cell or eukaryotic cell. 
15 The invention is also directed to methods of identifying a NOVX polypeptide or ; 

nucleic acid in a sample by contacting the sample with a compound that specifically binds to 
the polypeptide or nucleic acid, and detecting complex formation, if present. 

The invention further provides methods of identifying a compound that modulates the 
, activity of a NOVX polypeptide by contacting a NOVX polypeptide with a compound and • 
20 . determining whether the NOVX polypeptide activity is modified. . t 
The invention is also directed to compounds that modulate NOVX polypeptide activity 
, identified by contacting a NOVX polypeptide with the compound and determining whether the 
compound modifies activity of the NOVX polypeptide, binds to the NOVX polypeptide, or 
binds to a nucleic acid molecule encoding a NOVX polypeptide. 
25 In another aspect, the invention provides a method of determining the presence of or * 

predisposition of a NOVX-associated disorder in a subject. The method includes providing a 
sample from the subject and measuring the amount of NOVX polypeptide in the subj ect 
~ sample. The amount of NOVX polypeptide in the subject sample is then compared to the . 
amount of NOVX polypeptide in a control sample. An alteration in the amount of NOVX 
30 polypeptide in the subject protein sample relative to the amount of NOVX polypeptide in the * 
control protein sample indicates the subject has a tissue proliferate A * 

control sample is preferably taken from a matched individual, i.e., an individual of similar age, 
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sex, or other general ccffition but who is not suspected of havii^i tissue proliferation- 
i associated condition/ Alternatively, the control sample may be taken from the subject at a time 
when the subject is not suspected of having a tissue proliferation-associated disorder. In some 
embodiments, the NOVX is detected using a NOVX antibody. ' 

In a further aspect, the invention provides a method of determining the presence of or 
predisposition of a NOVX-associated disorder in a subject. The method includes providing a 
nucleic acid sample,, eg., RNA or DNA, or both, from the subject and measuring the amount 
of the NOVX nucleic acid in the subject nucleic acid sample. The amount of NOVX nucleic 
acid sample in the subject nucleic acid is then compared to the amount of a NOVX nucleic 
acid in a control sample. An alteration in the amount of NOVX nucleic acid in the sample 
relative to the amount of NOVX in the control sample indicates the subj ect has a NOVX- 
associated disorder. - 

In a still further aspect, the invention provides a method of treating or preventing or 
delaying a NOVX-associated disorder. The method includes admimstering to a subject in 
which such treatment or prevention or delay is desired a NOVX nucleic acid, a NOVX 
polypeptide, or a NOVX antibody in an amount sufficient to treat, prevent, or delay a NOVX- 
associated disorder in the subject .'. ; 
:. Unless otherwise defined, all technical and scientific temis used herein have the same 
meaning as commonly understood by one of ordinary skill in the art to which this invention 
belongs. Although methods ahd'materials similar or equivalent to those described herein can 
be used in the practice or testing of the present invention, suitable methods and materials are 
described below. All publications, patent applications, patents, and other references 
mentioned herein are incorporated by reference in their entirety. In the case of conflict, the 
present specification, including definitions, will control. In addition, the materials, methods, 
and examples are illustrative only and not intended to be limiting! 

Other features and advantages of the invention will be apparent from the following 
detailed description and claims. • ~ - - - - '• - 

The present invention provides novel nucleotides and polypeptides encoded thereby. 
Included in the invention are the novel nucleic acid sequences and their polypeptides. The 
sequences are collectively referred to as "NOVX nucleic acids" or "NOVX polynucleotides" ~ 
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and the coiTesponding^fepded polypeptides are referred to as ! ^|)VX polypeptides" or 
"NOVX proteins." Unless indicated otherwise, "NOVX" is meant to refer to any of the novel 
sequences disclosed herein. Table 1 provides a summary.of the NOVX nucleic acids and their 
encoded polypeptides. Example 1 provides a description of how the novel nucleic acids were 
5 identified. \ . 



TABLE 1. Sequences and Corresponding SEP ID Numbers 



NOVX 


Internal Identification 


SEQID 

NO 
(nuclei^ 

acid) 


SEQ ID NO 
(polypeptide) 


Homology- 


Assignment 




1 


2396e7_clone 


1 


2 ■ 


Chloride ion channel 


2 


: Cit978skb_139p6_A 


. 3", 


4 


Fatty acid-binding protein > 
(FABP) 


■ 3 . 


94115520_EXT 


5 


6 


Insulin-like growth factor 


4 


GB_ACC#360_L_9_A 


7 


8 


Cytokeratin-18 


5 


21426654_EXT 


9 . 


10 \ 


Metallocarboxypeptidase 


6 


AL031704_A 


11 


12 


Mast cell protease-6 


7 


71768093_A 


13 


14 - 


Sulfate anion transporter 


8 


416_d_14_A 


15 


16 


Cytostatin 


9 


~ 416_d_14_B 


17 


18 


Cytostatin 


10 - 


GM_38019075_A 


19 


' , 20 


; Chemokine receptor 


11 


CG54656-05 


21 


22 


Chemokine receptor 


12 • 


32338334J 


23 


24 


Carboxypeptidase 


Where FABP indicates a Fatty Acid Binding ] 


Protein 



NOVX nucleic acids and their encoded polypeptides are useful in a variety . 

10 applications and contexts. The various NOVX nucleic acids and polypeptides according to the 
invention are useful as novel members of the protein families according to the presence of 
domains and sequence relatedness to previously described proteins. Additionally, NOVX 
nucleic acids and polypeptides can also be used to identify proteins that are members of the 
family to which the NOVX polypeptides belong. „ 

.15 For example, NOV1 is.homologous to.members of the chloride channel family of \ . 

proteins that are important in maintairdng physiological ion balance and neuronal signal 
transduction. Thus, the NOV1 nucleic acids, polypeptides, antibodies and related compounds 
according to the invention will be useful in therapeutic and diagnostic applications in disorders 
characterized by altered ion regulation and neural signaling, eig. cystic fibrosis, arrylhmia seen 

20 in long QT syndrome, Dent's disease, Bartter's syndrome, bronchitis and sinusitis. 

Also, NOV2 is homologous to a family of fatty acid-binding proteins important in 
keratinocyte differentiation. Thus NO V2 nucleic acids, polypeptides, antibodies and related 

4 . 



WO 01/70978 PCT/US01/09(^3 
.. . compounds according Mie invention will be useful in therapetK and diagnostic applications 
in disorders characterized by aberrant keratinocyte differentiation, e.g. squamous cell 
carcinoma and lesional psoriatic skin. " , . ' 

Further, NOV3 is homologous to a family of insulin-like growth factor-binding v 
5 proteins important in cell proliferation and differentiation. Thus, the NOV3 nucleic acids and 
polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications in proliferative and apoptotic disorders, e.g. cancer, 
Alzheimer's disease, and obesity. : ' - 

Also, NOV4 is homologous to the cytokeratin-18 family of proteins important in 
10 cytoskeletal stability in keratmocytes and other cell types. Thus, NOV4 nucleic acids, 

polypeptides, antibodies and related compounds according to the invention will be useful in 
therapeutic and diagnostic applications in disorders of the liver, pancreas and intestine, e.g. 
chronic hepatitis and drug-induced hepaiotoxicity. . 

: : Additionally; NO V5 and NOV 12 are homologous to the carboxypeptidase family of 
15 proteins important in peptide processing. Thus NOV5 and NOV12 nucleic acids, polypeptides, 
antibodies and related compounds according to the invention will be useful in therapeutic and 
diagnostic applications in metabolic disorders of the pancreas, e.g. acute pancreatitis. 

Also, NO V6 is homologous to. the mast cell prbtease-6 family of proteins important in 
mast cell activation and migration. Tlius NOV6 nucleic acids, polypeptides, antibodies and 
20 k related compounds according to the invention will be useful in therapeutic and diagnostic 
: applications in disorders of the immune system, e.g. infectious uiflammatory peritonitis. 

Further, NOV7 is homologous to members of the sulfate anion channel family of 
proteins that are important ^maintaining physiological ion balance and neuronal signal 
transduction. Thus, the NOV7 nucleic acids, polypeptides, antibodies and related compounds 
25 according to the invention will be useful in therapeutic and diagnostic iapplications in disorders 
characterized by altered sulfate anion regulation and neural signaling, e.g. Pendred syndrome, 

: _ -diastrophic dysplasia and other skeletal dysplasias.- . . ^ ^ ~ -L" - -V 

Still further, NOVSr9 are homologous to a family of cytostatin-like proteins that are 

- ^ ifiip^ 

30 extracellular matrix. Thus, NOVS-9 nucleic acids and polypeptides, antibodies and related 

compounds according to the invention will be useful in therapeutic and diagnostic applications 
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in disorders character^^ by, altered cell shape, motility, and ajfttosis^ e.g. cancer and 

ischemic injury. . , ^ > ^- " : / 

Finally, NOV10-1 1 are homologous to the chemokine receptor .family of proteins that 
are important in neuronal signal transduction and lymphocyte chemoattraction. Thus, NOV 10- 
1 1 nucleic acids and polypeptides, antibodies and related compounds according to the 
invention will be useful in therapeutic and diagnostic applications in disorders characterized 
by altered immune response to injury and infection, e.g. AIDS, acute lung injury, adult , 
respiratory distress syndrome, and multiple sclerosis. < , ^ 
--The-N0VX nucleic-acids and-polypeptides-can;also be used to sereen-for-molecules^— 



10 which inhibit or enhance NOVX activity or function. Specifically, the nucleic acids and 

polypeptides according to the invention may be used as targets for the identification of small 
molecules that modulate or inhibit, e.g., neurogenesis, cell differentiation, cell motility, cell 
proliferation, hematoppiesis, wound healing and angiogeriesis. 

. . Additional utilities for the NOVX nucleic acids and polypeptides according to the 

15 invention are disclosed herein. 

novi ' 

A NOV1 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the chloride channel family of proteins. A NOV1 nucleic 

20 acid is found on human chromosome 19. A NOV1 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 2. The disclosed nucleic acid (SEQ ID NO: 1) is 739 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 1-3 and ends with a TAA stop codon at nucleotides 737-739. 
The representative ORF encodes a 246 amino acid polypeptide (SEQ ED NO:2) with a 

25 , predicted molecular weight of 28,017.3 daltons (Da). PSORT analysis of a NO VI polypeptide 
predicts a plasma membrane protein with a certainty of 0.7900. SIGNALP analysis suggests 
the presence of a signal peptide with the most likely cleavage site occuring between positions 
53 and 54 in SEQ ID NO.: 2. 



6 
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TABLE 2. W< ■ .-W 

ATGGCATTGTCGATGCCACTGAACAAGTTGAAGGAGGAAGACAAAGAGCGCCTCC 
TTGAGCTCTGGGTCAAGGCTGTCAGTGATGGTGAAAGCAGAGGAATCTGCCTTTTT 
TCCCAGAGATTCCTCATGATTCTTTGGCTCAAAGGAGTTGTCTTCAGTGTCACAACT 
5 GTTGATCTGAAAAGGAAACCTGCAGATCTGCAAAACAAGGCTCCTGGGAACCACC 
CACCACTTATAACTTCAACAGTGAAGTCAAATAAGATTGAGGAAGGTCCTGAAGA 
AGTCTTATGTCCTCCCAAGTACTTAAAGCTTTCACCAAAACACCCAGAATCAAATA 
CTGCTGGAATGGACATCTTTGCCAAATTCTCTGCATACATCAAGAATTCAAGGCCA 
GAGGTTAATGAAGCATTAGTGAAGCATCTCTTAAAAACCCTGCAGAAAATGGAAT 
10 ATCTGAATTCTCCTCTCCCTGATGAAATTGATGAAAATAGCATGCAGGACACTAAG 



30 



35 



45 



50 



CTGCCCAAACTGCATATTGTCAAAAAAAAAGAAAAATATAGAAAATATAAAAATA 
TAGAAAAAAAAGGAATGAGTGGCATCTGGAGATACCTAAGGAATACAAGTAGTAG 
GGATATGTTCAACAATACCTGTCCCAATGATAAAGAGATTGAAATAGCAGCAGAA 
15 ACAGTTAATGTAGTAA (SEQ ID NO.: 1) 

MALSMPLNKLKEEDKEPLLELWVKAVSDGESTGICLFSQRFLMILWL 
DLKRKPADLQNKAPGNHPPLITSTVKSNKIEEAPEEVLCPPK^ 
DIFAKFSAYIKNSRPEVNEALVKHLLKTLQKMEYLNSPLPDEIDENSM 
20 NGNKMALADCHLLPKLfflVKfe 

PNDKEIEIAAETVNW (SEQ ID NO.: 2) V 

A NOVl nucleic acid has a _high degree of homology (92% identity) with a human 
chloride channel protein P64-like mRNA (CC64; GenBank Accession No.: AK001624), as is 
25 shown in Table 3. A NOVl polypeptide also has homology (78% identity, 85% similarity) 
with an intracellular human chloride channel polypeptide (ICCP; EMBL Accession No. : 
AAF19055), as is shown in Table 4. 



NOVl: 


252 


CC64: 


436 


NOVl : 


312 


CC64: 


496 


NOVli 


372 


CC64: 


.556 






NOVl: 


. 432 


CC64:. 


616 


■ NOVl : 


* 489 


CC64 


"676 



TABLE 3. . 

aaataagattgaggaagctcctgaagaagtcttatgtcctcccaiagtacttaaagctttc 
I I I M M I I I I I I I M II Nil! II MINIM I I I I I I I I I M II I II I II I II I 



I I I MM I I I I I Mill II 1 III I I I I III I I I I I II II I I I III I M II I I I I I I I I I I 
accaaaacacccagaatcaaatactgctggaatggacatctttgccaaattctctgcata 

catcaagaattcaaggccagaggttaatgaagcattagtgaagcatctcttaaaaaccct 
40 • I I I M I I I M H I I I I I I I I I I I J I I I I 1 I I I I I I I I II I I I | I I | | | | | 



I I M I II Nil I I I I II II I I I Mil II I 11 II II I I 1.1 II I I III I I I II I 
:agaaactggatgaatatctgaattctcctctccctgatgaaattgatgaaaatagtai 

:aggacactaagttttctacacataaatttctgaatggcaataaaatggcattagctgi 
J I I ILL I I I III III I II I 111 II II II I I I I I III I LI I I I. I I III I III 
faggacataaagttttctacacgtaaatttctggatggcaat'gaaatgacattagctgi 

' • . 7. • ; '• ' 
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NOVl: 549 ttgccat jj^tgcccaaactgcatattgtc 579 (SEQ^fc NO.: 25) 

I I I I I I II I 1 I I I I I I I I I II I II ! II I i 

CC64:_736 ttgcaacctgctgcccaaactgcatattgtc. 7 66 (SEQ ID'NO.': 26) : r 



TABLE 4. 

NOVl: 1 iyiALSMPLNKLKEEDKEPLLELWvKAVSDGESTGICLFSQRFLMILWLKGWFSVTTVDLK 60 

_ . ■ ' ".mi mi 1 1 iii i ni+ii + n i inn i i mi mmmmiimi 

10 ICCP: 1 MALSMPLNGLKEEDKEPLIELFVKAGSDGESIGNCPFSQRLFMILWLKGWFSVTTVDLK 60 

NOVl:. 61 RKPADLQNKAPGN HPPLIT — S T VKS — NKIEEAPEEVLCPPKYLKLSPKHPESNTAGMD 1-16 

I I I I M II III I I I I I I ||+ I I I I I I I I I II I I I I I f I I I I II Ml I I I I 
ICCP: 61 RKPADLQNLAPGTHPPFITFNSEVKTDVNKIEEFLEEVLCPPKYLKLSPKHPESNTAGMD 120 



15 



NOVl: 117 IFAKFSAY I KNSRPEVNEALVKH LLKTLQKM-EYLNSPLPDEIDENSMQDTKFSTHKFLN 175 

I I M ri l l I I I I I I I l l l l + I I M I 1.1+ 1111111111111111 + 11111+11 + 
ICCP: 121 IFAKFSAYIKNSRPEANEALERGLLKTLQKLDEYLNSPLPDEIDENSMEDIKFSTRRFLD 180 



20 . NOVl: 17 6 GNKMALADCHLLPKLHIVKKKEKYRKYKNIE-KKGMTGIWRYLTNTSSRDMFNNTCPNDK 234 
I++I -II 11 + 1 I I I I I I I I I I l + l + I I II I I I I I I I I III I I I I l + l I 
ICCP: # '181 GDEMTLADCNLLPKLHIVKWAK--KYRNFDIPKGMTGIWRYLTNAYSRDEFTNTCPSDK 238 

NOVl: . 235 EIEIAAETVNW 246 (SEQIDNO.:2) 
25 l + l II | ■ ' ■ < • <. 

ICCP: 239 EVE I AYS DV 247 (SEQ ID NO.: 27) 

Where- 1 indicates identity 'and + indicates similarity. .' 



Transporters, channels, anci pumps that reside in cell membranes aire key to 
30 maintaining the right balance of ions in cells, and are vital for transmitting signals from nerves 
to tissues. The consequences of defects in ion channels and transporters are diverse, 
depending on where they are located and what their cargo is. In the heart, defects in v 
potassium channels do not allow proper transmission of electrical impulses, resulting in the * ' 
arrythmia seen in long QT syndrome. In the lungs, failure of a sodium and chloride transporter 
35 found in epithelial cells leads to the congestion of cystic fibrosis, while one of the most 

common inherited forms of deafness, Pendred syndrome, looks to be associated with a defect 
. in a sulphate transporter. * , v , \ . ■ ; ; 

. " Chloride channels (CLC) perform important roles in the regulation of cellular . 
excitability, in transepithelial transport, cell volume regulation, and acidification of ' 
40 . intracellular organelles. This variety of functions requires a large number of different chloride 
channels that are encoded by genes belonging to several unrelated gene families. The CLC 
family of chloride channels has nine kriown members in mammals that show a differential i 
tissue distribution and function both in plasma membranes and in intracellular organelles. CLC 
proteins have about 10-12 transmembrane domains. They probably function as dimers and 
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may have two pores. TwWctional expression of channels alte^H by site-directed 
mutagenesis has led to important insights into their structure-function relationship. Their 
physiological relevance is obvious from three human inherited diseases (myotonia congenita;' 
Dent's disease and Bartter's syndrome) that result from mutations hi some of their members 
5 > and from a knock-out mouse model (See Jentsch et al,l 999, Pflugers Arch. 437:783). : 

Recent studies of hereditary renal tubular disorders have facilitated the identification 
and roles of chloride channels and cotransporters in the regulation of the most abundant anion, 
C1-, in the ECF. Thus, mutations that result in a loss of function of the voltage-gaied chloride 
channel, CLC-5, are associated with Dent's disease, which is characterized by low-molecular 
10 / weight proteinuria, hypercalciuria, nephrolithiasis, and renal failure. Mutations of another 
voltage-gated chloride chanhei, CLC-Kb, are associated with a form of Bartter's syndrome, 
whereas other forms of Bartter's syndrome are caused by mutations in the bumetanide- 
sensitive sodium-potassium-chloride cotransporter (NKCC2) and the potassium channel, 
. ROMK. Finally, mutations of the thiazide-sensitive sodium-chloride cotransporter (NCCT) are 
15 associated with Gitelman's syndrome (See Thakker,1999, Adv Nephrol. Necker Hosp. 29:289). 
\ These studies have helped to elucidate some of the renal tubular mechanisms regulating 
V inineral homeostasis and the role of chloride channels. 

1 A more prominent case of chloride channel dysfunction is cystic fibrosis. Cystic 
fibrosis (CF) is a genetic disease with multisystem involvement in which defective chloride 

20 transport across membranes causes dehydrated secretions. Cystic fibrosis (CF) affects 

approximately 1 in 2000 people making it one of the commonest fatal, inherited diseases in the 
Caucasian population; Dysfunction of the cystic fibrosis transmembrane conductance regulator 
(CFTR) CI- channel is also associated with a wide spectrum of diseases (See Hwang & 
Sheppard, 1999, Trends Pharmacol. Sci. 20:448). The protein encoded by the CF gene, the 

25 cystic fibrosis transmembrane conductance regulator (CFTR), functions as a cyclic adenosine 
monophosphate-regulated chloride channel. The ability to detect CFTR mutations has led to 
the recognition of its association with a variety of conditions, including chronic bronchitis, . 
~ sinusitis with nasal polyps, pancreatitis, and, in men. infertility (Choudari et aL 1999, .„ 
Gastroenterol. Clin. North Am. 28:543V In the search for modulators of CFTR, 

30 . pharmacological agents that interact directly with the CFTR CI- channel have been identified. 
Some agents stimulate , CFTR by interacting with the nucleotide-binding domains that control 
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channel gating, wher JjRthers inhibit CFTR by binding withiiHre channel pore and. 
preventing CI- penneation. Knowledge of the- molecular pharmacology of CFTR might lead to 
new treatments for diseases caused by the dysfunction of CFTR. 

NOVl represents a new member of the chloride channel family. NOV1 can be used as 
5 a marker for human chromosome 19. NOVl is useful in determining changes in expression of 
genes contained within the chloride channel protein family. NOVl satisfies a need in the art by 
providing new diagnostic or therapeutic compositions useful in the treatment of disorders 
associated with alterations in the expression of members of chloride channel-associated 
proteins. NOVl nucleic acids, polypeptides, antibodies, and other compositions of the present 
1 0 invention are useful in die treatment and/or diagnosis of a variety of diseases and pathologies, 
including by way of nonlimiting example, those involving cystic fibrosis, congenital 
myotonia, Dent disease, an X-linked renal tubular disorder, leukoencephalopathy, malignant 
hyperthermia, hypertension, arrythmia seen in long QT syndrome, Dent's disease, Bartter's 
syndrome, bronchitis, sinusitis and other pathologies and disorders. 
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A NOV2 sequence according to the invention includes a nucleic acid sequence 1 
encoding a polypeptide related to the.fatty acid-binding protein family of proteins. A NOV2 
nucleic acid is found on human chromosome 5. A NOV2 nucleic acid and its encoded 
20 polypeptide includes the sequences shown in Table 5. The disclosed nucleic acid (SEQ ID; t 
NO:3) is 550 nucleotides in length and contains an open reading frame (ORF) that begins with 
- an ATG initiation codon at nucleotides 27-29 and ends with a TAA stop codon at nucleotides 
543-545. The representative ORF encodes a 172 amino acid polypeptide (SEQ ID NO:4) with 
a predicted molecular weight of 1 9,464.4 Da. PSORT analysis of a NOV2 polypeptide predicts 
25.-.-. a mitochondrial matrix protein with a certainty of 0.3600. SIGNALP analysis suggests the lack 
■ of a signal peptide.^ ^. ^' ^ ... 

... TABLE 5. . )\. \ V "• • ■ - • . • ■ V 

TCTGAGGACACAGCCACACTCTTGTCA TGCCATTGCCCTTCTATTCTTTCCTTATA 
30, ACATCATGTAAGAGGGCACAGCATGTTTCCCATGCTGGACCCTGCTCTGCTCAGtC 
C AC AC ACCTTCTGAC ACCC ACCATGGACACTGTTCAGC AACTGGAAGAAAGAGGG 
CACCTGATGGACAGCAAAGGCTTTGATGAAAATAAATAGATGAAGGAACTAGGA 
GTGGGACTAGCCCTCTGCGAAAAAAAGGGTGCTATGGCCAAAAAAGATTGTATTA 

■ 'f ' 16 
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gcttttttgatggcSRaaacctcaccataaaaa.tggaotgtactttaaaatcata 
, , cagttttctcacactcaggggagggaaattcaaagaaactacaggtgacggcaga 
: aaaactcagacttgcacctttacatatggcagattggttcgacatcagaagtgga 
atggaaaggaaggcaaaataagaaaattgaaagacaggaaattagtggtggact 
5 gcatcataaacaatgtcacctgtactcagatctatgaaaaagtagaata aaaact - 

(SEQIDNO.:3) 

MPLPFYSFLITSCKRAQHVSHAGPCSAHSTHLLTPTMDTVQQLEERGHLMDSKGFDE 
NKYMKELGVGLALCEKKG^ 
10 TTGDGRKTQTCTFTYGTLVRHQKW^^ 
E (SEQ ID NO.: 4) 

A NOV2 nucleic acid has a high degree of homology (99% identity) with an 
uncharacterized region of human chromosome 5, including the clone CTB-139P6 (CHR5; 
15 GenBank Accession No,: AC010293), as is shown in Table 6. ANOV2 polypeptide has 
• homology (71 % identity, 79% similarity) with a human epidermal fatty acid-binding protein 
polypeptide (FABP; EMBL Accession No.: Q01469), as is shown in Table 7. A NOV2 
polypeptide also has homology (71% identity, 79% similarity)' with a human melanogenic 
inhibitor polypeptide (hMI; PatP Accession No.: R55S66) as is shown in Table 8. 
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TABLE 6. 



' NOV2: 1 tctgaggacacagccacactcttgtcatgccattgcccttctattcttt'ccttataacat 60 
! I I II I I I I II I I I 1111 I II I I I I I I I I I I I III Mill! Ill II I I I I III I I I I Ml 
25 Chr5: 19410 tctgaggacacagccacactcttgtcatgccattgcccttctattctttccttataacat 

; _ 19469 ;. ■■ ' ■ 

NOV2: 61 catgtaagagggcaeagcatgttteccatgctggaccctgctctgctcactcGacacacc 120 
I II I I II I II I II II Mil I I I I I II 1 III I 1 II I 1 1 I II 1 II I I I III II II i II I 
30 Chr5: 19470 catgtaagagggcacagcatgtttcccatgctggaccctgctctgctcactccacacacc 
' : ; 19529 ^ - . ■• ■ '■[',. ' 

• . NOV2 : 121 ttctgacacccaccatggacactgttcagcaactggaagaaagagggcacctgatggaca 180 
I I I II II I I I I I I I II I I I I III I I II II I I I i I I I I I I I II I I I I II III I I I I I II II 
35 Chr5: 19530 ttctgacacccaccatggacactgttcagcaactggaagaaagagggcacctgatggaca . 
19589 

NOV2: 181 gcaaaggctttgatgaa-aataaatacatgaaggaactaggagtgggactagccctctgc 239 
I III I I I II II II I I I I M I I II I I llll 1 II II I Ml I I II I I I I I III I I I II I Ml 
40 Chr5: 19590 gcfaaaggctttgatgaataataaatacatgaaggaactaggagtgggactagccctctgc 
19649 ' 7 ----- - -- ----- --- . . - ' 

NOV2: 240 gaaaaaaagggtgctatggccaaaaaagattgtattagcttttttgatggcaaaaacctc 299 
f -A-.:- A:nH.1^hl-:l::M;ifl*Blll I I I.I Ml f 1 1.1. Ih.l I I I 1-1 1 LI. i. i-.k 

45 Chr5: 19650 gaaaaaaagggtgctatggccaaaaaagattgtattagcttttttgatggcaaaaacctc 

19709 .. . ■ '. . ■ . 

NOV2 : 300 accataaaaatggagagtactttaaaatcatacagttttctcacactcaggggagggaaa 359 
. I I M I II I I II II M I I II II II I I Mill I I I II I I II I I I I II III I I MM I I I II 1. 
50 Chr5: 19710 accataaaaatggagagtactttaaaatcatacagttttctcacactcaggggagggaaa 
""*■'■■■ 19769 • • -■ ■- -. . 
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N0V2: 360 ttcaaag|PactacaggtgacggcagaaaaactcagacCT(P:acctttacatatggcaca 419 

' .11 I I III I I II I I i I I I I I I I I I I I I I I I I I I I I I I I I.I II Ml I I I I I I I I I I I I I I I I 
Chr5 : 19770 ttcaaagaaactacaggtgacggcagaaaaactcagac-tgcacctttacatatggcaca 
19828' : ' • : .. '. 

NOV2: 420 ttggttcgacatcagaagtggaatggaaagg'aaggcaaaataagaaaattgaaagacagg 479 

I I I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I hi I I I I I I I I I I I I I III I I.I I I I I 
Chr5 : 19829 ttggttcgacatcagaagtggaatggaaaggaaggcaaaataagaaaattgaaagacagg 
19888 

NOV2: 480 aaattagtggtggactgcatcataaacaatgtcacctgtactcagatctatgaaaaagta 539. 

I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I I i II I I I I I I I III I I II || 
Chr5: 19889 aaattagtggtggactgcatcataaacaatgtcacctgtactcagatctatgaaaaagta 
19948 ' ' ' ' ' .- 

NOV2: 540 gaataaaaact 550 (SEQ ID NO. : 3) 
-U-l- 



Chr5: 19949' gaataaaaact 19959 (SEQ ID NO.: 28) 

TABLE 7. ' . 

MDTVQQLEERGHLMDS KGFDENKSfMKELGVGLALCEKKGAMAKKDC I SFFDGKNLT I KME 

I llllll I klllllll I M II I II - 1! I lllll II! Illlllll I 

^TVQQLEGRWRLVDSKGFDE--YMKELGVGIAL-RKMGAMAKPDCIITCDGKNIjTIKTE 

STLKSYSFLTLRGGKFKETTGDGRKTQT-CTFTYGTLVRHQKWNGKEGBCI-RKLKDRKLV 
I I I 1+ I I I I + 1 I I II I Mil I II I 11 + 11*1 + 111 I lllll III 



NOV2: 


. 1 


FABP: 


• 1 


NOV2 : 


61 


FABP: 


... 58 


NOV2: 


119 


FABP: 


118 



VDCIINNVTCTQIYEKVE 13S (SEQ ID NO. : 29) 

m++iiiiii+iimi 

VECVMNNVTCTRIYEKVE 135- (SEQ ID NO. : 30) 

Where | indicates identity and + indicates similarity. 
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TABLE 8. 

NOV2: • 1 MDTVQQLEERGHLMDSKGFDENKYM 60 

I i I I I I I I l + l II I M I | I M I I II + 1 I. I I I I I I Mi II I i I Ml I • 

HMI: 1 MATVQQLEGRWRLVDSKGFDE--YMKELGVGIAL-RKMGAMAKPDCIITCDGIQS1LTIKTE 57 

• NOV2': .\ 61 STLKSYSEXTLRGGKFKM^ 

INK I • I I l + l I I | | Mill | M I 'I l + l l + l + l M III II I I M 

HMI: * 58 ■ ;STLKTTQFSCTLGEKFEETTAPGRKTQTVCNFTDGALVQHQEWDGKESTITRKLKDGKLV 117 

. NOV2 : : 119 VDCIINNVTCTQIYEKVE 136 (SEQ ID NO. : 29) " 
• I + I++I I I I 1 .1 + 1 I I I I I * 
HMI: ^ 118 VECVMNNVTCTRI YEKVE 135 (SEQ ID NO. : .31) - ' 

Where | indicates identity and + indicates similarity. 

Fatty acid metabolism in ^mammalian cells depends on a flux of fatty acids, between 
the plasma membrane and mitochondria or peroxisomes for beta-oxidation, and between other 
cellular organelles for lipid synthesis. The fatty acid-binding protein (FABP) family consists 
of small, cytosolic proteins believed to be involved in the uptake, transport, and solubilization 
of their hydrophobic ligands. Members of this family have highly conserved sequences and 
tertiary structures. Fatty acid-binding proteins were first isolated in the intestine (FABP2; 
OMIM- 13464CT1 and later found in liver (FABP1; OMIM- 134650 ), striated muscle (FABP3; 
OMIM- 1 134651), adipocytes (3FABP4; OMM- 600434) and epidermal tissues (E-FABP; 
GDB 10:1364501 ' V , * - . ; 

♦ Epidermal fatty acid binding protein (E-FABP) was cloned as a novel keratinocyte 
protein by Madsen and co-workers from the skin of psoriasis patients (See Madsen et aZ.,1992, 
J. Invest. Dermatol. 99:299). Later using quantitative Western blot analysis, Kingma and 
colleagues have shown that in addition to the skin, bovine E-FABP is expressed in retina, 
testis, and lens (See Kingma et al, 1998, Biochemistry 37:3250V Since E-FABP was 
originally identified from the skin of psoriasis patients, it is also known as psoriasis- 
associated fatty acid-binding protein (PA-FABP). PA-FABP is a cytoplasmic protein, and is 
expressed in keratinocytes. It is highly up-regulated in psoriatic skin. It shares similarity to 
other members of the fatty acid-binding proteins and belongs to the fabp/p2/crbp/crabp family 
of transporter: PA-FABP^ is believed to have a high specificity for fatty acidsV with highest 
affinity for c 1 S chain length. Decreasing the chain length or introducing double bonds reduces : 
the affinity. PA-FABP may be involved in keratinocyte differentiation. 

Immunohistochemical localization of the expression of E-FABP in psoriasis, basal and 
squamous cell carcinomas has been carried out in order to obtain indirect information, at the 
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cellular level, on the tSRport of the fatty acids (See Masouye wltl., 1996, Dermatology 

.192:208). E-FABP /was localized in the upper stratum spinosum and stratum granulosum in 
normal and non-lesional psoriatic skin. In contrast, .lesional psoriatic epidermis strongly 
expressed E-FABP in all suprabasal layers, like nonkeratinized oral mucosa. The basal layer 
did not express E-FABP reactivity in any of these samples. Accordingly, basal cell carcinomas 
were E-FABP negative whereas only well-differentiated cells of squamous cell carcinomas . 
expressed E-FABP. This suggests that E-FABP expression is related to the commitment of 
keratinocyte differentiation and that the putative role of E-FABP should not be restricted to the 

-formation of-thesk^ 



jl 0 transport, our results suggest that lesional psoriatic skin and oral mucosa have a higher 
metabolism/transport for fatty acids than normal and non-lesional psoriatic epidermis. 

-NOV2 represents a new member of the fatty acid-binding protein family. NOV2 can be 
used as a marker for human chromosome 5 . NOV2 is useful in determining changes in 
expression of genes contained within the fatty acid-binding protein family. NOV2 satisfies a 

15 need in the art by providing new diagnostic or therapeutic compositions useful in the treatment 
of disorders associated with alterations in the expression of members of fatty 
protein associated proteins. NOV2 nucleic acids, polypeptides, antibodies, and other 
compositions of the present invention are useful in the treatment and/or diagnosis of a variety 
of diseases and pathologies, including by way of ndnlimiting example, those involving 

20 psoriatic skin and cancer, e.g. basal and squamous cell carcinomas. ; 



NOV3 V 

A NOV3 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the insulin-like growth factor family of proteins. A NOV3 

25 nucleic acid is found on human chromosome 10. A NOV3 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 9. . The disclosed nucleic acid (SEQ ID 
NO:5) is 915 nucleotides in length and contains an open reading frame (ORF) that begins with 
an ATG initiation codon at nucleotides 1-3 and ends with a TGA stop codon at nucleotides 
913-915. The representative ORF encodes a 304 amino acid polypeptide (SEQ ID NO:6) with 

30 a predicted molecular weight of 32,944.7 Da. A NOV3 polypeptide is likely to be detected in 
kidney, spleen, thyroid, brain and salivary gland. PSORT analysis of a NOV3 polypeptide 

" Y; . - -14" " : .V . . ; 
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predicts a secreted prowi with a certainty~of 0.8200. SIGNALraialysis' suggests the presence 
of a signal peptide with the most likely cleavage site occuring between positions 30 and 31 in 
SEQIDNO.:6. • ■■■■ • . ' . 



5 TABLE 9. ... 

ATGCTGCCGCCGCCGCGGCCCGCAGCTGCCTTGGCGCTGCCTGTGCTCCTGCTACT 
GCTGGTGGTGCTGACGCCGCCCCCGACCGGCGCAAGGCCATCCCCAGGCCCAGAT 
TACCTGCGGCGCGGCTGGATGCGGCTGCTAGCGGAGGGCGAGGGCTGCGCTCCCT 
- GCCGGCCAGAAGAGTGCGCCGCGCCGCGGGGCTGCCTGGCGGGCAGGGTGCGCG 
10 ACGCGTGCGGCTGCTGCTGGGAATGCGCCAACCTCGAGGGCCAGCTCTGCGACCT 
.■/,' GGACCCCAGTGCTCACTTCTACGGGC ACTGCGGCGAGCAGCTTGAGTGCCGGCTG 
GACACAGGCGGCGACCTGAGCCGCGGAGAGGTGCCGGAACCTCTGTGTGCCTGTC 
. GTTCGCAGAGTCCGCTCTGCGGGTCCGACGGTCACACGTACTCCCAGATCTGCCGC 
CTGCAGGAGGCGGCCCGCGCTCGGCCCGATGCCAACCTCACTGTGGCACACCCGG 
15 GGCCCTGCGAATCGGGGCCCCAGATCGTGTCACATCCATATGACACTTGGAATGT 
GACAGGGCAGGATGTGATCTTTGGCTGTGAAGTGTTTGCCTACCCCATGGCCTCCA 
. TCGAGTGGAGGAAGGATGGCTTGGACATCCAGCTGCCAGGGGATGACCCCCACAT 
CTCTGTGCAGTTTAGGGGTGGACCCCAGAGGTTTGAGGTGACTGGCTGGGTGCAG 
ATCGAGGCTGTGCGTCCCAGTGATGAGGGCACTTACCGCTGCCTTGGCCGCAATG 
20 CCCTGGGTCAAGTGGAGGCCCCTGCTAGCTTGACAGTGCTCAOACCTGACCAGCT 
GAACTCTACAGGCATCCCCCAGCTGCGATCACTAAACCTGGTTCCTGAGGAGGAG 
GCTGAGAGTGAAGAGAATGACGATTACTACTAG(SEQ ID NO.: 5) 

MLPPPRPAAALALPVLLLLLVVLTPPPTGARPSPGPDYLRRGWMRLLAEGEGCAPCRP 
25 EECAAPRGCLAGRVPvDACGCCWECANLEGQLCDLDPSAHFYGHCGEQLECPvLDTGG 
. DLSRGEWEPLCACRSQSPLCGSDGHTYSQICRLQEAARARPDANLTVAHPGPCESGP 
QIVSHPYDTWNVTGQDVIFGCEWAYPMASffiWRKDGLDIQLPGDDPHISVQFRGGPQ 
•i RFEVTGWLQIQAVRPSDEGTYRCLGRNALGQVEAPASLTVLTPDQLNSTGIPQLRSLN 
LVPEEEAESEENDDYY (SEQ ID NO.: 6) 

' . ■ 30 ... . . ■ - ■■ .. ;■ \ : : ■ ; .... ' . ■ ■ . \. ; ' 

A NO V3 nucleic acid has a high degree of homology (100% identity) with an 
uncharacterized region of human chromosonie 10, including the clone RP1 1-108L7 (CHR10; 
GenBank Accession No.: AL13321 5), as is shown in Table 10. A NOV3 polypeptide has a 
high degree of homology (99% identity) with a human prostaeyclm-stimulatmg factor-2 
- ~ '- -35r -polypeptide (PSF2; PATP 1 Accession No.: Y93650)ras is shown in Table 11. The expression - -- : 
patterns of a NO V3 nucleic acid were analyzed by expression profiling, as is shown in 
Example 3'.' ';" - . -7 - v; ..-^. . Ty-y / • ■■ ~ -7- 
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NOV3: r.. 



CHR10: 35670 



N0V3: 61 



■ atgctgccgccgccgcggcccgcagctgccttggcgct gcctgtgct cct get actgctg ■ 60 ' " 
INI.) M M I M M MMMM MM M MMI ! I ! I I I I M I If I 1 1 I H I I I I II II I 
atgctgccgccgccgcggcccgcagctgccttggcgctgcctgtgctcctgctactgctg 35611 



120 



CHR10: 



gtggtgctgacgccgcccccgaccggcgcaaggccatccccaggcccagattacctgcgg 
NIMf I II I 1! I! MM.] IMIMMIIMIMI MM)! M IMIIII M I MM 111 
35610 gtggtgctgacgccgcccccgaccggcgcaaggccatccccaggcccagattacctgcgg 35551 



N0V3: 121 



CHR10: 



cgcggctggatgcggctgctagcggagggcgagggctgcgctccctgccggccagaagag 180 
M MM Ml MMMMM M MMMMMM M MMM M Ml MM MMMMM " 
35550 cgcggctggatgcggctgctagcggagggcgagggctgcgctccctgccggccagaagag 354 91 



15 N0V3: 181 



CHR1.0: 354 90 



tgcgecgcgccgcggggctgcctggcgggcagggtgcgcgacgcgtgcggctgctgctgg 240 
M M I M I II I I I 1 I I I II I I II I ! M 1 Ml M M I I I I I I.I M M I M I M M M I I I I 
tgc.gccgcgccgcggggctgcctggcgggcagggtgcgcgacgcgtgcggctgctgctgg 35431 



20 



25 



30 



N0V3: 



141 



CHR10: 35430 



N0V3: .301 



CHR10: 35370 



N0V3: 361 



CHR10: 35310 



N0V3: 421 



CHR10: 35250 



gaatgcgccaacctcgagggccagctctgcgacctggaccccagtgctcacttctacggg 300 
M II Mill II I MIIMf MM MMIII I II II Mill III II 111 IMM Mil II I 
gaatgcgccaacctcgagggccagctctgcgacctggaccccagtgctcacttctacggg 35371 

cactgcggcgagcagcttgagtgccggctggacacaggcggcgacctgagccgcggagag 360* 
M M M M M MMMMIM MMM M M MM M MM M M MM MMM M I MMM 
cactgcggcgagcagcttgagtgpcggctggacacaggcggcgacctgagccgcggagag 35311 

gtgccggaacctctgtgtgcctgtcgttcgcagagtccgctctgcgggtccgacggtcac 420 
t I IN I III I I I I I I I I II II II Ml i I Ml I M M II ! I I I I M I M M MMMMM 
gtgccggaacctctgtgtgcctgtcgttcgcagagtccgctctgcgggtccgacggtcac 35251 

acctactcccaga'tctgccgcctgcaggaggcggcccgcgctcggcccgatgccaacctc 480 
M II Ml II II I 11 I IMMMMIMMMM MMI MM I II M Ml M I MMM! • 
acctactcccagatctgccgcctgcaggaggcggcccgcgctcggcccgatgccaacctc . 35191 



35 ' N0V3: 481 



actgtggcacacccggggccctgcgaatcggg 512 (SEQ ID NO. : 32) 
I I I I I I I I I I II I I M I I I.U I M I II II II I . 
CHR10: 35190 actgtggcacacccggggccctgcgaatcggg 35159 (SEQ ID NO. : 33) 



40 



45 



50 



55 



60 



TABLE 11> 



NOV3: 


1 


PSF2: 


, 1 


NOV3:*. 


: 61 


PSF2: 


61 


NOV3 : 


121 


PSF2 : 


'121 


NOV3 : 


181 


PSF2: 


181 


NOV3 : . 


' 241 


PSF2: 


' -241 


NOV3: 


301 


PSF2: 


301 



M I I I I I I I I I I i I I I III 1 1 1 1 I I 1*1 I I I I I I I I I I I I I I I I I I I I I I I I I I I III I | I 



I I I I I I I I II I I I 1 1 1 I I I I 1 1 I I I I I I I II I I I I I I I I I I I I I II I I I 1 1 1 I I I I 1 1 I I 



i i.i 1 1 1 ii i i i ri i i.i 1 1 1 1 1 ii 1 1 1 i ll i i.i.i 1 1 1 mini 1 1 1 iiii.iiiiniii 



II 1 1 1 1 I I I I I 1 1.1 I II II I I.I I I I I I I I I I Mill I I I I I I I I I I I I III I I.I.I I I I I I 



1 1 1 1 1 1 1 1 III I M I.I I I I 1 1 1 1 1 1 1 1 1 1 II I I 1. 1 1 1 1 1 1 1 1 1 1 1 1 1 1 I.I 1 1 1 I I I I I i 



301 DDYY 304 (SEQ ID NO.:'6)- 



I I 



34) 



65 



Where | indicates identity and +.indicates similarity. 
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- The insulin-li^^rowth factor binding protein' (IGFBP^nily comprises six 

" structurally distinct, but highly homologous proteins. They have been identified in serum and 
other biological fluids, tissue extracts, and cell culture media. cDNAs encoding human 
IGFBP-4, -5, and -6 have been cloned and /expressed these BPs in yeast as ubiquitin (Ub)- 
5 IGFBP fusion proteins. Western ligand blotting with 125I-IGF II under non-reducing ; . 
conditions of recombinant human (rh) IGFBP-containing yeast lysates reveals specific binding 
. bands for IGFBP-4, -5, and -6 at apparent molecular masses of 24-26, 30-32, and 24-26 kDa, 
respectively, indicating processing of the fusion proteins. HighTperformance liquid 
chromatography-purified rhIGFBPs have virtually the same amino acid composition, amino 
10 acid number, and NH2-terminal sequences as the native BPs: Except for the affinity of 
I- ' rhIGFBP-6 for IGF I (Ka = 8.5 x 10(8) M-l), the affinity constants of the three IGFBPs for 
IGF I and E lie between 1.7 and 3.3 x 10(10) M-l, i.e. 25-100 times higher than the IGF I and 
H affinities of the type I IGF receptor. When present in excess, rhIGFBP-4, -5, and -6 inhibit 
IGF I- and H-stimulated DNA and glycogen synthesis in human osteoblastic cells, but 
15 rhIGFBP-6 has only a weak inhibitory effect on IGF I in agreement with its relatively lower 
. IGF I affinity constant: IGFBPs contribute to the control of IGF-mediated cell growth and 
metabolism. (See Kiefer et al, 1992, J. Biol. Chem. 267:12692.). ■ : :, 

Insulin-like growth factor proteins are associated with cancer progression. The down: 
regulation of TlA12/mac25, a novel insulin-like growth factor binding-like protein related 

20 . gene, is associated with disease progression in breast carcinomas. To define genes that are " 
essential to the initiation and progression of breast cancer Burger andcolleagues utilized 
subtractive hybridization and differential display cloning techniques and isolated over 950 
cDNAs from breast cell-lines derived from matched normal and tumor tissue. Of these, 1 02 
cDNAs were characterized by DNA sequencing and Northern blot analysis. GenBank searches 

25 ■ showed that one of these genes, T1A12 is identical to mac25, an insulin-like growth factor- 
binding protein related gene. Antibodies generated against the ^C-terrninal region of the 
TlA12/mac25 protein were used to investigate its expression in 60 primary breast tissues." 
Sections of 12 benign, 16 ductal carcinoma in situ and 32 infiltrating ductal carcinoma 
. "specimens were examined; Strong irhmunoperoxidase staining was observed m luminal " 

30 epithehal cells of normal lobules and ducts, in apocrine cells of cysts and fibroadenomas. 

Moderate to weak protein expression was found in hyperplastic and DCIS cells, but no specific 
staining was detected in invasive carcinoma cells. FISH mapping using a PAC clone localized 
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the TlA12/mac25 gerSP^4ql2-13. Microsatellite length polyrijBphism \ps studied using 
markers for 4q in paired normal and tumor breast tissues. Thirty-three per cent (10/30) of the 
samples were found to be polymorphic with D4S189 and D4S231 microsatellite markers and 
LOH was detected in 50% (5/1 0) of these informative samples. The data indicate that 
5 TlA12/mac25 expression is abrogated during breast cancer progression concomitant with loss 
of heterozygosity on chromosome 4q. TlA12/mac25 may therefore have a tumor suppressor- 
like function and its expression could indicate a disease with a mbre favorable status, having a 
better prognosis (See Burger et al. Oncogene 16:2459). 

■ NOV3Tepresents a new membe^of the^insulir^like growtlTfactor family. NOV3 can be 
1 0 used as a marker for human chromosome 1 0. NOV3 is useful in determining changes in 

expression of genes contained within the insulin-like? growth factor protein family. NOV3 
■ - - . satisfies a need in the art by providing new diagnostic or therapeutic compositions useful in 
the treatment of disorders associated with alterations in the expression of members of insulin- 
like growth factor-like protein associated proteins. NOV3 nucleic acids, polypeptides, 
15 antibodies, and other compositions of the present invention are useful in the treatment and/or 
diagnosis of a variety of diseases and pathologies, including by way of nonlimiting example, 
those involving cell proliferative disorders, e.g. cancer. 

, NOV4 - - . . ■ • 

20 ANOV4 sequence according to the invention includes a nucleic acid sequence *y 

encoding a polypeptide related to the cytokeratin-1 8 family of proteins. A NOV4 nucleic acid 
and its encoded-polypeptide includes the sequences shown in Table 12. The disclosed nucleic 
acid (SEQ ID NO:7) is 1,299 nucleotides in length and contains an open reading frame (ORF) 
; that begins with an ATG initiation codon at nucleotides 5-7 and ends with a TAA stop codon 
25 - at nucleotides 1,286-1,288. The representative ORF encodes a 427 amino acid polypeptide 
(SEQ ID NO:8) with a predicted molecular weight of 48,096.8 Da. PSORT analysis of a 
• NOV4 polypeptide predicts localization in the endoplasmic reticulum membrane with a 
certainty of 0.5500. SIGNALP analysis suggests thelack of a signal peptide. Putative- 
untranslated regions upstream and downstream of the coding sequence are underlined in SEQ 
30 ID NO.: 7). • . ; ; r ; \' : : \ 
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' table 12. : .. • •■• 

cagcatgagcttcaccactgcctccaccttctccaccaactaccagtccctgggct 
ctgtccagccgcccagctatggcacctggccggtcaggagcgcagccagcatcta 

5 tgcaggcactggggggcttgggtcccagatctccatgfcctgttctaccagtttct 
ggggcgggttggggtctgggggcctggccacagagatggctgggggtctggcag 
aaatggggggcatccagaatgagaaggagaccatgcaaagcctgaacgaccacc 
tggactacctggacagagtgaggaacctggagaccgagaactggaggctggaga ; 
gcaaaatccaggagtatctggagaagagaccccatgtcagagactggggccatta ' 

10 cttcaagaccatcaaggaactgagggctcagatcttcgcaaatactgtggacaat 
gtccacatcattctgcagatcgacaatgcccgtcttgctgctgatgacttcagagt 
caagtatgagacagagctggccatgcgccagtctgtggagagcaacatccatggg 
ctctgcaaggtcattgatgacaccaatgtcactctgctgcagctggagacagaga 
. tgggcgctctcaaggaggagctggtcctcatgaagaagaaccatgaagaggaag 

15 taaaaggcttgcaagtccagattgccaactctgggttggccgtggaggtagatgc 
. ccccaaatctcaagtcctggccaaggtcatggcagacatcagggcccaatatgat . 
gagctgtctcagaagaactcagagaagctaggcaagtactggtctcagcagactg 
aggagagcaccacagtggtcaccacacactctgccaaggtcagagctgctgagat 
: - gacaacggagctgagacgtacagtccagtgcttggagattgacctggactcaatg 

20 agaaatctgaagaccagcttggagaacagcctgagggaggtggaggcccgctac 
gccctgcagatggagcagctcaacagaatcctgctgtacttggagtcaaagctgg 
. cacagaactgggcagagggccagcgcaaggtccaggagtacaaggacttgctga 
acatcagggtcaagctggaggctgagatcgccacctaccgccgcctgctggaaga 
cagcgagggcctcaatcttggtgatgccctggacagcagcaactccatgcaaacc 

25 atccaaaagaccaccacccgccagatagtggatagcaaagtggtgtctgagatca 
gtgacaccaaagttctgagaca ttaagccagcagaag fseo id no.: 7) 

msfttpstfstnyqslgsvqppsygtwpvssaasiyagtgglgsqismscstsfwgglg 
sgglatemagglaemggiqneketmqslndhldyldrvr^etenwiaeskiqeyl 
30 ekrphvrdwghyfktikelraqifantvdnvhiilqro .... 
rqsvesnihglckviddtnvt^^ 

glavevdapksqvlakvmadiraqydelsqk^seklgkwsqqteesttwtthsa 
kvraaemttelrrtvqcleidlds 
esklaqnw v- •• •■' : 

35 aegqrkvqeitcdllnirvkleaeiaty^ 
qivdskwseisdtkvlrh (seq id no. : 8) ; 

A NOV4 nucleic acid has a high degree of homology (90% identity) with a human 
keratin-18 mRNA (K-18; GenBank Accession No.: M26326), as is shown in Table 13. A 
40 . . NOV4 polypeptide has homology (82% identity, 89% similarity) with a human keratin 1 8 
polypeptide (hKl 8; GenBank Accession No;: S05481)/ as is shown in Table 14. : 



TABLE 13. 
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10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



60 
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1 C^CATG*^BrCACCACTCCCTGCACCTTCTCGACCAACTACC^JbcCTGGGCTCTGT 60 

. 1 1 1 i I i 1 1 TTT 1 1 J 1 1 1 1 1 1 iiiimmimmnmi liiiiiiiiiiini 

4 8 CAGC^TGAGCTTCACCACTCGCTCCACCTTCTCC^CCAACTAGCGGTCCCTGGGCTCTGT 107 



NOV4: 



K-18 : 



NOV4: 
K-18: 
NOV4: 
K-18: 
NOV4: 
K-18: 
NOV4: 
K-18: 
NOV4: 



61 



108 



121 



CCAGCCGCCCAGCTATGGCACCTGGCCGGTCAGCAGCGGAGCCAGCATGTATGCAGGCAC 

M 1 1 i ii 1 1 ii ii i urn iiiiiiiriiriini mm iiiimim i 

CCAGGCGCCCAGGTACGGCGCCCGGCCGGTCAGCAGCGGGGCGAGCGTCTATGCAGGCGC 



TGGGGGGCT - TGGGTCCCAGATCTCCATGTCCTGTTGTACCAGTTTCTGGGGCGGCTTGG 

1 1 1 1 1 1 ii in "1111 mini imi i n inn in mi mi m 

F 168 TGGGGG- CTCTGGTTCCCGGATCTCCGTGTCCCGCTCCACCAGCTTCAGGGGCGGCATGG 



120 



167 



179 



226 



180 GGTCTGGGGGCCTGGGGAC7VGAGATGGCTGGGGGTCTGGCAGAAATGGGGGGCATCCAGA 239 

mi iiimiiimii i in n immiimi mm iiiiiiini 

227 GGTGCGGGGGCCTGGCCACCGGGATAGCCGGGGGTCTGGCAGGAATGGGAGGCATCCAGA 286 
240 . ATGAGAAGGAGACCATGCAAAGCCTGAACGACCACCTGGACT ACCTGGACAGAGTGA 296 

i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 urn n i i 1 1 1 1 ii 1 1 1 1 1 1 1 

287 ACGAGAAGGAGACCATGCAAAGCCTGAACGACCGCCTGGCCTCTTACCTGGACAGAGTGA 346 



297 GGAACCTGGAGAGCGAGAACTGGAGGCTGGAGAGCAAAATCCAGGAGTATCTGGAGAAGA 356 

' . m nimimi.mil iiimiiiiiiinmrii mi i umim 

K-18: 347 GGAGCCTGGAGACCGAGAACCGGAGGCTGGAGAGCAAAATCGGGGAGCACTTGGAGAAGA 406 



NOV4: 
K-18: 
NOV4 : 
K-18: 
NOV4 : ' 
K-18: 
NOV4.; 
K-18: 
NOV4 : 
K-18: 
NOV4: 
K-18: 
NOV4: 
■K-18: f 
NOV4 : * 
K-18:-' 
NOV4 :• - 
K-18: 
NOV4: 
K-18: 



357 - G- - ACCCCATGTCAGAGACTGGGGCCATTACTTCAAGACCATCAAGGAACTGAGGGCTC 413 

• r imii minimum niniiiniim muiiii. minim •". - 

407 AGGGACCCCAGGTCAGAGACTGGAGCCATTACTTGAAGATCATGGAGGACCTGAGGGCTG 466 
.414 AGATCTTCGCAAATACTGTGGACAATGTCCACATCATTCTGCAGATCGACAATGCCCGTC 473 

• miiiimiiiiiiiiiiiiiim n mi iiiimm iimmimi 

467 AGATCTTCGCAAATACTGTGGACAATGCCCGCATCGTTCTGCAGATTGACAATGCCCGTC 526 
474 tTGCTGCTGATGACTTCAGAGTGAAGTATGAGACAGAGCTGGCGATGCGCCAGTCTGTGG 533 

nimmiimii iiimiimiimiiimii m mil 1 1 1 1 m 1 1 1 1 1 

527 TTGCTGCTGATGACTTTAGAGTCAAGTATGAGACAGAGCTGGCCATGCGCCAGTCTGTGG 586 
534 AGAGCAACATCCATGGGCTCTGGAAGGTCATfGATGACACCAATGTCACTCTGCTGCAGC 593 

■ in i iiiiiiiiiinii minium minimi mi i mini, ■ 

587 AGAACGACATCCATGGGCTCCGCAAGGTCATTGATGACACCAATATCACACGACTGCAGC 646 



594 



647 



654 



TGGAGAiCAC^GATGGGCGCfCTCAAGGAGGAGCTGCTCCTCATGAAGAAGAACCATGAAG 

mi mimm I I Ml I MMIJ I Mill II MUM 1 1 Mill I MM III I 

TGGAGACAGAGATCGAGGCfCTCAAGGAGGAGCTGCTCTTCAtGAAGAAGAACCACGAAG 



653 



706 



713 



AGGAAGTAAAAGGCTTGCAAGTCCAGATTGCCAACTCTGGGTTGGCCGTGGAGGTAGATG 

mi mmim i mi minimi minim mil minim • 

707. AGGAAGTAAAAGGCCTACAAGCCCAGATTGCCAGCTCTGGGTTGACCGTGGAGGTAGATG' 766'. 
714 CCCCCAAATCTCAAGTCCTCGCCAAGGTCATGGCA 773 

1 1 1 1 1 1 1 II 1 1 1 1 I IMIIMIII 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 MM . 

767 CCCCCAAATCTCAGGACCTCGCCAAGATCATGGCAGACATCCGGGCCCAATATGACGAGC 826. ' 
774 TGTCTCAGAAGAACTCAGAGAAGCTAGGC^GTACTGGTCTCAGCAGACTGAGGAGAG 833 

.-' II 111 III I IM I I M l. MIMI Mill Mill Ml MIMM IIIIMIIIII , 

827, TGGCTCGGAAGAACCGAGAGGAGCTAGACAAGTACTGGTC^CAGCAGATTGAGGAGAGCA 886 * 
834*- CCACAGTGGTCACCACACACTCTGCCAAGGTCAGAGCTGCTGAGATGACA- - - ACGGAGC 890 i: 

"1 1 1 II IMI Mil 1 1 II II II 1 1 I 1 1 1 1 II II M II III L Ml III I II. . ;. 

88 7 CCACAGTGGTCACCACACAGTCTGCtGAGGTTGGAGCTGCTGAGACGACGCTCACAGAGC 946 



891 



950 



TGAGACGTACAGTCCAGTGCTTGGAGATTGACGTGGACTCAATGAGAAATCTGAAGACCA 

■ III III IMMI I IMII II Mill II MIM II MM Mil I II II I III M II I 

947 TGAGACGTACAGTCGAGTCCTTGGAGATCGACCTGGACTCCATGAGAAATCTGAAGGCCA 100S 



20 



N0V4: 



K-18: 
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951 GCTTGGAdBtAGCCTGAGGGAGGTGGAGGCCCGCTACGCCCTC^PiATGGAGCAGCTCA 1010 

MMMIMMMMIMIMMMMMIIMMMMIMI IIIMMIIIIMMM 

1007 GCTTGGAGAACAGCCTGAGGGAGGTGGAGGCCCGCTACGCCCTACAGATGGAGCAGCTCA 1066 



J. N0V4: 1011 ACAGAATCCTGCTGTACTTGGAGTCAAAGCTGGCACAGAACTGGGCAGAGGGCCAGCGCA 1070 

. ii i in in 1 1 1 ii i hum iiiiiiiiiiii i - 1 1 ! 1 1 1 1 1 1 1 nun 

K-18: 1067 ACGGGATCCTGCTGCACCTTGAGTGAGAGCTGGCACAGACCeGGGCAGAGGGACAGCGCC 1126 

N0V4: 1071' AGGTCCAGGAGTACAAGGACTTGCTGAACATCAGGGTCAAGCTGGAGGCTGAGATCGCCA 1130 

10 in minimi 111 i imimiiii imiiiimiiiiiimiimi . 

K-18:. 1127 AGGCCCAGGAGTATGAGGCCCTGCTGAACATCAAGGTCAAGCTGGAGGCTGAGATCGCCA 1186 



15 



N0V4 : 



K-18-:.. 



1131 CCTACCGCCGCCTGCTGGAAGACAGCGAGGGCCTCAATCTTGGTGATGCCCTGGACAGCA 1190 

iiiiiii iii! Miiiiii iii iiiiii i i uiiiiiiiiiiiii iimim 

.1187 CCTACCGCCGCCTGCTGGAAGATGGCGAGGACTTTAATCTTGGTGATGCCTTGGACAGCA .1246 



20 



25 



N0V4: 



K-18-: 



1191 GCAACTCCATGCAAACCATCCAAAAGACCACCACCCGCCAGATAGTGGATAGCAAAGTGG 1250 

, 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 1 1 1 llllllllll MINIMI 

1247 GCAACTCCATGCAAACCATCCAAAAGACCACCACCCGGCGGATAGTGGATGGCAAAGTGG 1306 



N0V4: 1251 TGTCTGAGATCAGTGACACCAAAGTTCTGAGACATTAAGCCAGCAGAAG 1299 (SEQ ID NO.: 7) 

• HUM IN II 1 1 1 1 1 1 1 1 1 i i 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 i 1 1 1 1 1 1 1 

K-18: 1307 ^TGTCTGAGACGAATGACACCAAAGTTCTGAGGCATTAAGCCAGCAGAAG; 135.5 (SEQ ID NO. : 35) 



TABLE 14. 



30 



NOV4: 



HK18: 



1 MSFTTPSTFSTNYQSLGSVQPPSYGTWPVSSAASIYAGTGGLGSQISMSCSTSFWGGLGS 60 

■ Mill II M II l + l M 1 1 1 1 1 M I II II I l + t 1 1 II IHM MM 1 .1 + 1 1 

1 MSFTTRSTFSTNYRSLGSVQAPSYGARPVSSAASVYAGAGGSGSRISVSRSTSFRGGMGS 60 



35 



40 



45 



NOV4: 
HK18: 
NOV4 : 
HK18:' 
NOV4 : . 
HK18: 
. NOV4 ; 
HK18: 



61 GGLATEMAGGLAEMGGI QNEKETMQSLNDHL - DYLDRVRNLETENWRLES KI QE YLEKR - 118 

MM I' + 11111 1 1 1 ! 1 1 i 1 1 1 1 1 1 111 1 III 1 1 1 + 1 1 1 II I II II l + l + l 11 + 

61 GGIATGIAGGLAGMGGIQNEKETMQSLNDRLASYLDRVRSLETENRRLESKIREHLEKKG 120 

■ ■ ■ '■ . <f • ■ ... 

119 PHVRDWGHYFKTIKELRAQIFANTVDJWHIILQIDNARLAADDFR 178. 

■ I 1 1 II MM IMIMIIII Mill' IHI Ml II MM M IN II I II II MM h 

' 12V PQVRDWSHYFKI I EDLRAQI FANTVDNARI VLQIDNAR1AADDFRVKYETELAMRQS VEN 180 



179 



181 



NIHGLCKVIDDTNVTLLQLETEMGALKEEIjLLMKK^ 

+ IMI MIMM + I IIIIII + IMIIII IIIIIIIMMir lli + lll MUM 

DIHGLRKVIDDTNITRLQLETEIEALKEELLFMKKNHEEEVKGLQAQIASSGLTVEVDAP 



239 KSQVLAKVMADIRAQYDELSQKNSEKLGKYWSQQTEESTTVVTTHSAKVRAM 

Ml MMMIMIMM++M M IIIIII Ml III Mi ll + l III I MM 

241 KSQDLAKIMADIRAQYDELARKNREELDKYWSQQIEESTTW^ 



238 



240 



297 



300 



50 



NOV4: 



HK18 : 



298 RTVQCLE IDLD SMRNLKTS LENSLREVEARYALQMEQLNRI LLYLES KLAQNWAEGQRKV 357 

mm 1 1 1 1 1 1 1 1 1 1 1 1 1 1 f 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 iri+Hi+m: mim+ . 

301 RTVQSLEIDLDSMRNLKASLENSLREVEARYALQMEQLNGILLHLESELAQTRAEGQRQA 360 



55 



60 



NOV4: 358 QEYKDLLNIRVKLEAEIATYRRLLEDSEGLNLGDALDSSNSMQTIQKTTTRQIVDSKVVS 317 

I M+ M 1 1 + 1 Ml I M I II II Mil. I .MIMMMMIIMMIMI + MI III I 

HK18:, -361 QE YEALLNI KVKLEAE IATYRRLLEDGEDFNLGDALDSSNSMQTIQKTTTRRIVDGKVVS 420; 
NOV4: 318 EISDTKVLRH 328 (SEQ ID NO. 

- I +1 M I M I 



»3 ^ > 



8) 



HK18:, 421 ETNDTKVLRH 430 (SEQ ID NO. : 36) . 

Where | indicates identity and + indicates similarity. 
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, Intermediate fijfcents (IFs) are a structurally related faftly; of cellular proteins that 
appear to be intimately inyolved.with the cytoskeleton. The common structural motif shared 
by all IFs is a central alpha-helical 'rod domain' flanked by variable N- and C-terminal 
domains. The rod domain, the canonical feature of IFs, has been highly conserved during 
5 evolution. The variable terminals, however, have allowed the known IFs to be classified into 6 
distinct .types by virtue of their differing amino acid sequences (See Steinert and Roop, 1988, 
Annu. Rev. Biochem. 57:593). Keratins compose types I and II; intermediate filaments 
desmin, vimentin, GFAP, and peripherin, type HI; neurofilaments, type IV; and nuclear 

—lamias, r type~V.-Nestin (60Q9M) has been classed-as type VI (See-Lendahl ef fl/77-1990reell^ 

10 60:585).The acidic keratins are coded by genes KRT9 to KRT19. These genes are located on 
mouse chromosome 1 1 and human chromosome 17, except for KRT18 which may be located 
on human chromosome 12 (see later). The basic keratins are coded by genes KRT1 to' KRTS, 
which are located on mouse chromosome 15 and human chromosome 12. 

Ku and colleagues described transgenic mice that express point-mutant Kl 8 and 
15 develop chronic hepatitis and hepatocyte fragility in association with disruption of hepatocyte 
keratin filaments. They showed that transgenic mice expressing mutant K1S are highly 
susceptible to hepatotoxicity after acute administration of acetaminophen or chronic ingestion 
of griseofulvin. The authors concluded that the predisposition to hepatotoxicity results directly 
from the keratin mutation since nontransgenic or transgenic mice that express normal human 
20 K18 are more resistant. Hepatotoxicity was manifested by a significant difference in lethality, 
liver histopathology,. and biochemical serum testing. Keratin glycosylation decreased in all 
griseofulvin-fed mice, whereas keratin phosphorylation increased dramatically preferentially 
in mice expressing normal Kl 8. The phosphorylation increase in normal Kl 8 after , 
griseofiilvin feeding appeared to involve sites that are different from those that increased after 
25 partial hepatectomy. Ku and co-workers stated that this dramatic phosphorylation increase in 
npnmutant keratins could provide survival advantage to hepatocytes (See Ku et al , J. Cell 
Biol 131: 1305). . , . 1 ... ' . . , 

K8/1 8 is the major keratin pair in epithelia of the type found in liver, pancreas, and 
intestine, transgenic mice that express mutant keratin 18, as already noted, develop chronic 
30 hepatitis, and have an increased susceptibility to drug-induced hepatotoxicity. By studying 
patients with liver disease of unknown cause for mutations in HRT1 8, Ku and colleagues . 

" 22 . ' ' . ■ ■ 
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described a hisl271eu^L27L) KRT mutation in a patient witl^^ptogeriic cirrhosis that was 
: germline transmitted. The mutant KRT18 isolated from the liver explant, or after expression in 
bacteria, showed an altered migration.on 2-dimensional gel analysis as compared with normal 
human liver or bacterially expressed KRT18. Electron microscopy of in vitro assembled 
' mutant KRT 1 8 and wildtype KRT8 showed an assembly defect as compared with normal 
KRT8/18 assembly.^ The results suggested that mutations inKRTIS predispose to cryptogenic 
'cirrhosis in humans (See Ku et al; 1997, J. Clin. Invest. 99:19). . ; 

NOV4 represents a new member of the cytokeratin- 18 family. NOV4 is useful in 7 " 
determining changes in expression of genes contained within the cytokeratin- 18 protein 
family. NO V4 satisfies a need in the art by providing new diagnostic or therapeutic 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of cytokeratin- 1 8-like protein-associated proteins. NOV4 nucleic acids, 
polypeptides, antibodies, and other compositions of the present invention are useful in the. 
treatment and/or diagnosis of a variety of diseases and pathologies, including by way of 
nonlimiting example, those involving hepatic disorders, e.g. cryptogenic cirrhosis. : , i 

■ . ; -NOV5 ;; - - \- : -:--v v :--r-^r- ; -^^v'' • - ■ / ; V ' -yj 

A NOV5 sequence according to the invention includes a nucleic acid sequence ; 
encoding a polypeptide related to the metallocarboxypeptidase family of proteins. A NOV5 
nucleic acid maps to human chromosome 20. A NOV5 nucleic acid and its encoded ; 
polypeptide includes the sequences shown in Table 15. ANOV5 nucleic acid is likely to be 

4 expressed in testis, spleen, salivary gland, brain, heart, thyroid, bone marrow, lung, kidney, 
uterus, ovary and germ cells. The disclosed nucleic acid (SEQ ID NO:9) is 2,202 nucleotides 

* in length and contains an open reading frame (ORF) that begins with ain ATG initiation codon - 
at nucleotides 1-3 and ends with a TGA stop codon at nucleotides 2,200-2,200. The 
representative ORF encodes a 733 amino acid polypeptide (SEQ ID NO: 10) with a. predicted 
molecular wdght of 8 1,573 .8 Da. PSORT analysis of a NOV5 polypeptide predicts a" ; 
lysosomal localization with a certainty of 0.5487 and a secreted protein with a certainty of 
0.5469. SIGNALP analysis suggests the presence of a signal peptide, with the most likely , 
cleavage site between position 20 and 21 of SEQ ID NO. : 10). 
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TABLE 15. ; . . 9 : .. 

atgtgggggctcctgctcgccctggccggcttggcgcgggccgtcggcecggctc 
tgggggcgcccaggaactcggtgctgggcctcgcgcagcccgggaccaccaaggt 
" cccaggcfcgaccccggccctgcatagcagcccggcacagccgtcggcggagaca 
5 gctaacacctcagaacagcatgtccggattcgagtcatcaagaagaaaaaggtca 
ttatgaagaagcggaagaagctaactctaactcgccccaccccactggtgactgc 
. cgggcccctjgtgacccccactccagcagggaccctcgaccccgctgagaaacaa 
gaaccaggctgtcctcctttgggtctggagtccctgcgagtttcagatagccggct 
tgaggc atcc agcagcc agtcctttggtcttggacc ac accgaggacggctc aac 

10 attcagtcaggcctggaggacggcgatctatatgatggagcctggtgtgctgagg 
agcaggacgccgatccatggtttcaggtggacgctgggcaccccacccgcttctc 

1 gggtg ttatcacacagggcaggaactctgtctggaggtatgactgggt cacatca 

.• tacaaggtccagttcagcaatgacagtcggacctggtggggaagtaggaaccaca 
gcagtgggatggacgcagtgtttcctgccaattcagacccagaaactccagtgct 

15 gaacctcctgccggagccccaggtggcccggttcattcggctgctgccccagacct 
ggctccagggaggcgcgcgttgcctccgggcagagatcctggcctgcccagtctc 
agaccccaatgacctattccttgaggcccctgcgtcgggatcctctgaccctctag 
actttcagcatcacaattacaaggccatgaggaagctgatgaagcaggtacaaga 
gcaatgccccaacattacccgc 

20 atctacagcattgggaagagctaccagggcctgaagctgtatgtgatggaaatgt 
cggacaagcctggggagcatgagctgggtgagcctgaggtgcgctacgtggctgg 
catgcatgggaacgaggccctggggcgggagttgcttctgctcctgatgcagttc, 
ctgtgccatgagttcctgcgagggaacccacgggtgacccggctgctctctgaga 
tgcgcattcacctgctgccctccatgaaccctgatggctatgagatcgcctaccac 

25 cggggttcagagctggtgggctgggcggagggccggtggaacaagcagagcatc 
gatcttaaccataattttgcf gacctcaacacaccactgtgggaagcacaggacg . 
atgggaaggtgccccacatcgtccccaaccatcacctgccattgcccacttactac 
accctgcccaatgccaccgtggctcctgaaacgcgggcagtaatcaagtggatga 
agcggatcccctttgtgctaagtgccaacctccacgggggtgagctcgtggtgtc 

30 ctacccattcgacatgactcgcaccccgtgggctgcccgcgagctcacgcccaca: 
ccagatgatgctgtgtttcgctggctcagcactgtctatgctggcagtaatctggc 
. catgcaggacaccaggcgccgaccctgccacagcgaggacttctccgtgcacggc 
aacatcatcaacggggctgactggcacacggtccccgggagtatgaatgacttca 
gctacctacacaccaactgctttgaggtcactgtggagctgtcctgtgacaagttc 

35 cctcacgagaatgaattgccccaggagtgggagaacaacaaagacgccctcctca 

CCTACCTGGAGCAGGTGCGCATGGGCATTGCAGGAGTGGTGAGGGACAAGGACA 
CGGAGCTTGGGATTGCTGACGCT 

GTCATTGCCGTGGATGGGATTAACCATGACGTGACCACGGCGTGGGGCGGGGATT 
ATTGGCGTCTGCTGACCCCAGGGGACTACATGGTGApTGGCAGTGCGGAGGGCTA 
40 CCATTCAGTGACACGGAACTGTCGGGTCACTTTGAAGAGGGGCCCCTTCCCCTGC 
AATTTCGTGCTCACCAAGACTCCCAAACAGAGGCTGCGCGAGCTGCTGGCAGCTG 
'. GGGCCAAGGTGCCCCCGGACCTTCGCAGGCGCCTGGAGCGGCTAAGGGGACAGA 
. AGGATTGA(SEQ ID NO.: 9) ,.. 

45 MWGLLLALAGFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPSAETAN 
TSEQHVIURVIKKKKVIMKKPJCKLTLT^ 

LGLESLRVSDSRLEASSSQSFGLGPHRGPvLNIQSGLEDGDLYDGAWCAEEQDADPWF 
QVDAGHPTRFSGVITQGRNSVWR 



WO 01/70978 
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10 



PANSDPETPVLNLlI^ 

SGSSDPLDFQHHJSTYKAMRKLMKQ 

HELGEPEVRYVAGMHGNEALGRELLLLLM 

,MNPDGYEIAYHRG^ 

NHHLPLPTYYTLPNATVAPETRAVK 

AARELTPTPDD^^ 

GSMJSTDFSYLHTN^ 

RDKDTELGIADAVIAVDGINHDVTtAW 

RVTLKRGPFPCNFV^^ (SEQ ID 

NO.: 10) , :■>. ' ■ : ' > ' • . ■ ". ~ . 
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A NOV5 polypeptide has homology (S4% identity, 89% similarity), with a mouse 
metallocarboxypeptidase CPX-1 polypeptide (CPXI; EMBL Accession No.: Q9Z100), as is 
shown in Table 16. Also, a NOV5 polypeptide has a high degree of homology with an 
unchai-acterized human protein APG04 (AGP04; PatP Accession No.: B36174), as is shown in 

Table 17. . , - *.V : - - V: V V . ■ 



20 



25 



30 



35 



40 



45 



50 



55 



NOV5: 
CPXI ; 
NOV5: 
CPX1 : 
NOV5: 
CPXI: 
NOV5 :- 
- CPXI: 
NOV5 : 
CPXI : 
NOV5 
CPXI: 
NOV5: 
CPXI: 
';NOV5,: 
CPXI: 
NOV5 : 
.CPXI: 
NOV5 : 



TABLE 16; v : - v ^ • ■■• 

■." 1 WGLLLALAGFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPSAETANTSE 60 

i tin i i+ 111 + 11 mi , . it i ii .Mill in 1 1 1 1 ■+ 1 1 1 . 

. ■■ 1 MWGLLLAVTAFAPSVGLGLGAPSASVPGLA — PGSTLAPHSSVAQPSTKANETSE 53 

61' QHVRIRVIKKKKVIMKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQEPGCPPLGLE 120 ' 

^ ' +11 l+l II I I I I +++I 1 III I III I L l + l II II I I I I 1 1 I I I I I I I 
. 54 . RHVRLRVIKKKKIVVKKRKKLR—HPGPLGTARPWPTHPAKTLTLPEKQEPGCPPLGLE ill 

.121 SLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQDADPWFQVDAGHP 180 

•I I II II l+l I I I I I I I I I I I I Ml I NI.M Mill I I III I II l + l I +1 I M I I +t 
112 SLRVSDSQLEASSSQSFGLGAHRGRLNIQSGLEDGDLYDGAWCAEQQDTEPWLQVDAKNP. 171 



181 



240 



TRFSGVITQGRNSWRYDWTSYKVQFSNDSRTWWGSRNHSSGMDAVFPANSDPETPVLN 

I I + I++I I I I I I II II II I I l + l Ml I I.I l + l I III I I + 1 II III II II I Mill 
172 VRFAGIVT.QGRNSWRYDWTSFKVQFSNDSQTWWKSRN-STGMDIVFPMSDAETPVLN -230 

241 LLPEPQVARFIRLLPQTWLQGGAP.CLRAEILACPVSDPNDLFLEAPASGSSDPLDFQHHN 300 

II II II II M Mill I II I I II I III Mil I Ml II till I I • M 1+ M l + l I I 
231 LLPEPQVARFIRLLPQTWFQGGVPCLRAEiLACPVSDPNDLFPEAHTLGSSNSLDFRHHN 290 



301 



291 



361 



YKAMRKLMKQVQEQCPNITRIYSIGKSYQGLKLYVMEMSDKPGEHELGEPEVRYVAGMHG 

I I 1 I I J i I 1 M II II II II II M M l + MJ M I M II II I II M I I Ml MM I I I II 
YKAMRKLMKQVNEQCPNITRIYSIGKSHQGLKLYVMEMSDHPGEHELGEPEVRYVAGMHG 



NEALGRELLLLLMQFLCHEFLRGNPRVTRLLSEMRIHLLPSMNPDGYEIAYHRGSELVGW 

" " n i t r i i r n ri 1 1 1 1 1 1 iti iti+i i itttt+t t it tit m i i i mt m i i n i i tit 

351 NEALGRELLLLLMQFLCHEFLRGDPRVTRLLTETRIHLLPSMNPDGYETAYHRGSELVGW 



411 



360 



350 



420 



410 



480 



I I Ml +11 Mill III I M M l + lll II I M I III I I I M IT II I I- Mil I I 
AEGRWTHQGIDLNHWFADLNTQLWYAEDDGLVPDTVPNHHLPLPTYYTLPNATVAPETWA 



47.0 



481 



540 



VIKWMKRIPFVLSANLHGGELVVSYPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSNL 

I M II M II Ml I I III I 1 Ml I I I I II M II I II MM II II I II II M I I III 11 + 1 " 

471 VIKWMKRIPFVLSANLHGGELVVSYPFDMTRTPWAARELT-PTPDDAVFRWLSTVYAGTNR 530 



541 AMQDTSRRPCHSQDFSVHGNIINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHEN 



600 



WO 01/70978 



CPX1: 


531 


NOV5: 


. 601 


CPX1: 


591 


N0V5: 


.661 


CPX1 : . 


651 


N0V5: 


: 721 


CPX1: 


711 



1 1 1 1 1 

AMQDTDR 



»RRP 
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ii 1 1 ii i + i i i + i m m ii 1 1 1 1 n i ii rpi I II I I II I j 

PCHSQDFSLHGNVINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHEK 



590 



ELPQEWENNKDALLTYLEQVRMGIAGVVRDKDTELGIADAVIAVDGINHDVTTAWGGDYW 660 
I M II I I I I II I t I II I I I 111 I I I I I I I I I I I I I I I I I I I I I + I I I M I I I I 1 | | | | | 
ELPQEWENNKDALLTYLEQVRMGITGVVRDKDTELGIADAVIAVEGINHDVTTAWGGDYW 650 



RLLTPGDYMVTASAEGYHSVTRNCRVTLKRGPFPCNFVLTKTPKQRLRELLAAGAKVPPD 
I I I I I I I I + I I I I I I I I I + I ++I + I I + 11 I I I I + I I I II I + I I I I II I I + M I 
10 CPX1: . 651 RLLTPGDYVVTASAEGYHTVRQHCQVTFEEGPVPCNFLLTKTPKERLRELLATRGKLPPD 

LRRRLERLRGQKD 733 (SEQ ID NO. : 10) 
MI+IMMMI 

LRRKLERLRGQK 722 (SEQ ID NO. : 37) 

15 Where | indicates identity and + indicates similarity. 
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TABLE 17, 
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25 



NOV5: 
AGP04; 

V 

NOV5: 
119 

AGP04: 
120 



l .MWGLLLALAGFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPSAETAlsI-TS 59 

ii 1 1 1 1 mi 1 1 1 ri i ii 1 1 1 1 1 1 1 1 1 1 1 1 1 hi 1 1 u 1 1 ii 1 1 ii i ii 1 1 1 1 it i 1 1 

1 MWGLLLALAAFAPAVGPALGAPRNSVLGLAQPGTTKVPGSTPALHSSPAQPPAETANGTS 60 

60 EQHVRIRVIKKKKVIMKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQEPGCPPLGL 

I I i I I I I I I I 1 i I I I I I 1 I I I I I I I I | I III 111 Mil! Ill I I I II I 1 Ml I I I I I I I 

61 EQHVRIRVIKKKKVIMKKRKKLTLTRPTPLVTAGPLVTPTPAGTLDPAEKQETGCPPLGL 



30 



NOV5: 
179 

AGP04: 
180 . 



120. ESLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQDADPWFQVDAGH 

I I I M II M I I I II I I I II I I I I I II I I llll I I I I Ml I II I I I II I I I I III I Mill 
121 ESLRVSDSRLEASSSQSFGLGPHRGRLNIQSGLEDGDLYDGAWCAEEQDADPWFQVDAGH 
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NOV5 : 
239 

AGP04: 
240. 

NOV5: 
299* 

AGP04: 

300 s 

t r . ■ . 

NOV5: 
359 '.. 

AGP04: 
360, 



180 PTRFSGVITQGRNSVWRYDWVTSYKVQFSNDSRTWWGSRNHSSGMDAVFPANSDPETPVL 

I M I I MM I I I I I Ml II II M I I II M I II II I I II I II M I II I I I I I MM I II M 

181. PTRFSGVITQGRNSVWRYDWVTSYKVQFSNDSRTWWGSRNHSSGMDAVFPANSDPETPVL 



240 NLLPEPQVARFIRLLPQTWLQGGAPCLRAEILACPVSDPNDLFLEAPASGSSDPLDFQHH 

M II II II II II I I Ml II I I I II llll II II II II I II I MM II I I II MM MM II I 
' 241 NLLPEPQVARFIRLLPQTWLQGGAPCLRAEILACPVSDPNDLFLEAPASGSSDPLDFQHH . 



300 NYKAMRKLMKQVQEQCPNITRIYSIGKSYQGLKLYVMEMSDKPGEHELGEPEVRYVAGMH 

MMM II Mil II I I Mill I Mil M I Ml I I M III MM II I I II M II I II II II 
.301 NYKAMRKLMKQVQEQCPNITRIYSIGKSYQGLKLYVMEMSDKPGEHELGEPEVRYVAGMH 



55 



NOV5: * 
419 

AGP04: 
420 



360 GNEALGRELLLLLMQFLCHEFLRGNPRVTRLLSEMR.IHLLPSMNPDGYEIAYHRGSELVG 

\ > I I 1 I I M I II I I |. M I || I M I II j l + M I I II I II II I II I I M I II I II I I II I M I I 
3 61 1 GNEALGRELLLLLMQFLCHEFLRGNPQVTRLLSEMRIHLLPSMNPDGYgiAYHRGSELVG 



60 



NOV5: 
.479 . 

AGP04: 
,480 , 



.420 WAEGRWNNQSIDLNHNFADLNTPLWEAQDDGKVPHIVPNHHLPLPTYYTLPNATVAPETR 

"*l I II I Mill I I II M II I I I I Ml I M II I II II II M I II I III I I 1 II II Mill II 
421 WAEGRWNNQS I DLNHNFADLNTPLWEAQDDGKVPHI VPNHHLPLPT Y YTLPNATVAPETR 
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NOV5 : , .4 80 AVIKWMKklPFVLSANLHGGELVVSYPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSN ' 

539 • . . 

Ill II II I I HI II HI I II I I I I I I I I I IN I I I I I III I II! MM II I M I M II M 
AGP04: . 481 AVIKWMKRIPFVLSANLHGGELVVSYPFDMTRTPWAARELTPTPDDAVFRWLSTVYAGSN 

540 ' •-. - - ' , • ' ' ' . ; 4 ' ■ . * . . • ' . ' 

NOV5': 540* . LAMQDTSRRPCHSQDFSVHGNIINGADWHTVPGSMNDFSYLHTNCFEVTVELSCDKFPHE 

599 , • : 

I II I M I I I I I MM II M I IJ II I M II I M I II MM Ml fill I I I Ml II Ml I I I 
AGP04: - 541 LAMQPTSRRPCHSQDFSVHGNIINGADWHTVPGSMNDFSYLHTNCFE'VtVELSCDKFPHE 

600 ; . .\ - - - " : 

NOV5: ■: 600 NELPQEWENNKDALLTYLEQVRMGIAGVVRDKDTELGIADAVIAVDGINHDVTTAWGGDY • 

659 . ..■ . - • • . .. 

III I 111 I LI I 111 I I Mill I I MINI II Mill I 111 M1.IM Ml I III 111 I I I I 

AGP04: 601 NELPQEWENNKDALLTYLEQVRMGIAGWRDKDTELGIADAVIAVDGINHDVTTAWGGDY 

660 . 

NOV5: ' - 660./ WRLLTPGDYMVTASAEGYHSVTRNCRVTLKRGPFPCNFVLTKTPKQRLRELLAAGAKVPP • 

719 , 

- : . I III I I I I II II II M II M II I II I II + 1 I M M M II II M II I I I II I I I II III 

AGP 04 : , 661- WRLLTPGDYMVTASAEGYHSVTRNCRVTFEEGPFPCNFVLTKTPKQRLRELLAAGAKVPP . ■ 

720 ■ ". , ... ■ - >. ■ . :' : ■ 

NOV5: . 720 DLRRRLERLRGQKD 733 (SEQ ID. NO. :. 10) " * 

II II Mil I I II M , : 

AGP04: .721 DLRRRLERLRGQKD 734 (SEQ ID NO: : 38) . . / 

Where | indicates identity and + indicates similarity. 

Metallocarboxypeptidases are members of a gene family with broad gene expression 
patterns and in vivo functions. The recent finding that Cpe(fat)/Cpe(fat) mice, which lack 
carboxypeptidase E (CPE) activity because of a point mutation, are still capable of a reduced 
amount of neuroendocrine peptide processing suggested that additional carboxypeptidases 
(CPs) participate in this processing reaction. Searches for novel members of the CPE gene 1 
family led to the discovery of CPD, CPZ, AEBP1, and CPX-2. Like AEBP1 and CPX-2, CPX- 
1 contains an N-terminal region of 160 amino acids with sequence similarity to the discoidin 
domain of a variety of proteins . The 410-residue CP-like domain of CPX-1 has 54% to 62% 
amino acid sequence identity with AEBP1 and CPX-2 and 33% to 49% amino acid identity 
with other members of the CPE subfamily. However, several active-site residues that are , 
important for catalytic activity of other CPs are not conserved in CPX-1. Furthermore, CPX-1 

- expressed in either the baculovirus system or the mouse AtT-20 cell line does not cleave : — 
standard CP substrates. Northern blot analysis shows the highest levels of CPX-1 mRNA in 
testis aM'splfeM 

hybridization of CPX-1 mRNA in embryonic and fetal mouse tissue showed expression 
throughout the head and thorax, with abundance in primordial cartilage and skeletal structures. 
* In the head, high levels of CPX-1 mRNA are associated with the nasal mesenchyme, - - 
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primordial cartilage st^fcires in. the ear, and the meninges. In tfl|horax, CPX-1 mRNA is 
expressed in multiple developing skeletal structures, including chondrocytes and perichondrial 
cells of the rib, vertebral, and long-bone primordial CPX-1 may have a role in development, 
possibly mediating cell interactions via its discoidin domain. (See Lei et al. 9 1999, DNA Cell 
5 Biology 18:175). . . ; < < 

NOV5 represents a new member of the metallocarboxypeptidase family of proteins. 
NOV5 is useful in determining changes in expression of genes contained within the 
metallocarboxypeptidase protein family. NOV5 will be useful in identifying testis, spleen, 
salivary gland, brain, heart, thyroid, bone marrow, lung, kidney, uterus, ovary tissue and germ 

10 cells. NOV5 satisfies a need in the art by providing new diagnostic or therapeutic 

compositions useful in the treatment of disorders associated with alterations in the expression 
of members of the metallocarboxypeptidase-associated protein family of proteins. NOV5 
nucleic acids, polypeptides, antibodies, and other compositions of the present invention are 
useful in the treatment and/or diagnosis of a variety of diseases and pathologies, including by 

15 way of nonlimiting example, those involving metabolic disorders of the pancreas, e.g. acute > 
pancreatitis. 
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NOV6 ,. W 

A NOV6 sequence according to the invention includes a nucleic, acid sequence 
. encoding a polypeptide related to the mast cell protease-6 family of proteins A NOV6 nucleic 
acid and its encoded polypeptide includes the sequences shown in Table 18. The disclosed 
5 . nucleic acid(SEQ ID NO: 1 1) is 846 nucleotides in length and contains an open reading frame 
(ORF)that begins with an AT.G initiation codqn at nucleotides 6-S and ends with a TGA stop 
. codon at nucleotides 840-842. The representative ORF encodes a 278 amino acid polypeptide 
(SEQ ID ..NO: 12) with a predicted molecular weight of 30,570.1 Da. PSORT analysis of a 
NOV6 polypeptide predicts a lysosomal localization with a certainty of 0.8650. SIGNALP 
10 analysis suggests the presence of a signal peptide, with the most likely cleavage site between 
position 17 andl8 of SEQ ID NO.: 12). Putative untranslated regions upstream and 
downstream of the open reading frame are underlined in SEQ ID NO.: 1 1.. 

.{...* TABLE 18. :■ '.?■*. *'■■;;'-:■':'.- ■ 

CGCAGATGCTGTGGGTGCTATTCCTGACCCTCGCCTGCCTGGGGGGCTCCATGTCC 
15 AAGACCCCAGTGCCCGTCCCAGAGAATGACCTGGTGGGGATTGTGGGGGGCGACA 
ATGCCCCCCCGGGGAAGTGGCCGTGGCAGGTCAGCCTGAGGGTCTACAGCTACCA 
CTGGGCCTCGTGGGCGCACATCTGTGGGGGCTCCCTCATCCACCCGCAGTGGGTGC 
TGACTGGTGCCCACTGCATTTTCTGGAAGGACACCGACCCGTCCATCTAGCGGATC 
, CACGCTGGGGACGTGTATCTCTACGGGGGCCGGGGGCTGCTGAACGTCAGCCGGA 
20 TCATCGTCCACCCCAACTATGTCACTGCGGGGGTGGGTGCGGATGTGGCCCTGCTG 
CAGCTGGTGAGCCCCATGATGGGAGCCGCTAATGTCAGGACGGTCAAGCTCTCCC 
CGGTCTCGCTGGAGCTCACCCCGAAGGACCAGTGCTGGGTGACTGGCTGGGGAGC 

v gatcaggatgttcgagtcgctgccgccgccctaccgcctgcagcaggcgagtgtg 
caggtgctggagaacgccgtctgtgagcagccctaccgcaacgcctcagggcaca 
25 ctggcgaccggcagctcatcctggatgacatggtgtgtgccggcagcgagggccg 
: agactcctgtcagggtgactccggcggccctctggtctgcaggctgcgggggtcc 
tggcgcctggtgggggtggtcagctggggctacggctgtaccctgcgggactttc 
ccggcgtctacacccacgtccagatgtacgtgctctggatcctgcagcaagtcgg 
ggagttgccctgagcag (seq id no.: 11) 

30 ' .• ..- ■' . .. ■ ; " - 

MLWLLFLTLPCLGGSMSKTPWVPENDLVGIVGGHNAPPGKWPWQVSLRVYSYHWA 
SWAHICGGSLIffiPQWvXTAAHCIFWKDTDPSrYRIHAGDVYLYGGRG 
NYVTAGLGADVALLQLySPMGAANVRTVKLSPVSLELTPKDQCWTGWGAn^E 
SLPPPYRLQQASVQVLENAVCEQPYRNASGHTGDRQLILDDMLCAGSEGRDSCQGDS 
35 GGPLVCPJjRGSWRLVGWSWGYGCTLRDFPGVYTHVQrYVLWILQQVGELP (SEQ ID 
. . NO.: 12) . .. . : .. - • ""' '■• • • ■ 



A NOV6 nucleic acid has homology (99% identity) with an uncharacterized region of 
. human chromosome 16 including clone LA16-303A1 (CHR16; GenBank Accession No.: 
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HS303 Al), as is showt© table 1 9. A NOV6 polypeptide has hflklogy (5 1 % identity, 89% 
similarity) with a mouse mast cell protease-6 precursor polypeptide (MCP6; SwissProt 
Accession No. : P2 1 845), as is shown in Table 20. Also, a NOV6 polypeptide has homology 
with a human beta-tryptase precursor polypeptide (HBTP; SwissProt Accession No.: P2023 1), 
5 as is shown in Table 21. Expression profiling of aNOV6 nucleic acid is described in Example 
4. , , / ..■ . . . , ;. 

TABLE 19. 

^ NOV6: 247 ggaaggacaccgacccg.tccatctaccggatccacgctggggacgtgtatctctacgggg 306 

-1-0— — ■ H H I i I H-i-l-l hl-H i I H i I I H-IHHHHHHH-HHH^-|H-HHHrH+|-Hii-|-|-ii-|-h 



20 



'45 



CHR16: 21749 ggaaggacaccgacccgtccatctaccggatccacgctggggacgtgtatctctacgggg 21690 

NOV6: 307 . gccgggggctgctgaacgtcagccggatcatcgtccaccccaactatgtcactgcggggc 366 
IIIIMMIMIMIIIIIIIIIIIINIIIIINIilll i I I I i M I I f M I M 1 1 I! I 
15 CHR16: 21689 gccgggggctgctgaacgtcagccggatcatcgtccaccccaactatgtcactgcggggc 21630, 



NOV6: 367 tgggtgcggatgtggccctgctccagctggtgagccccatgatcggagccgctaatgtca 426 

It I II MM MM II II) MINIMI Mill I II Ell-limi Ml Mill 

CHR16: 21629 tgggtgcggatgtggccctgctccagctggtgagccccatgatctgagccgctaatgtca 21570 

NOV6: 427 ggacggtcaagctctccccggtctcgctggagctcaccccgaaggaccagtgctgggtga 486 

I M 1 i I II I I M I I M M I I M 1 1 I M M I M M I I I I M M I I M ( M I H I I 1 1 1 I M 
CHR16: 21569 ggacggtcaagctctccccggtctcgctggagctcaccccgaaggaccagtgctgggtga 21510 



25 NOV6: . 487 ctggctggggagcgatcaggatgttc'g 513 (SEQ ID NO. : 39) 

M t I IE I M I I II I I I II II M I I I I I 
CHR16: 21509 ctggctggggagcgatcaggatgttcg 21483 (SEQ ID NO.: 40) 

TABLE 20. 

30 NOV6: 69 PVPENDLVGIVGGHNAPPGIOJPWQVSLRW^ 

. I I i IIMIII I lillllill ■+ ++ I I IIIIIIIIMIIIINk 

MCP6: '23 PRPANQRVGIVGGHEASESKWPWQVSLR-FKLNY--WIHFCGGSLIHPQWVLTAAHCVGP 79 
NOV6: 249 KDTDPS I YRIHAGDVYLYGGRGLLNVSRI I VHPNYVTAGLGADVALLQLVS PMI GAANVR 428 

35 - ., . I ++K + Ml | + + i i| MIIMM l + . ■+ ++. ... 

MCP6: 80 HIKSPQLFRVQLREQYLYYGDQLLSLNRIVVHPHYYTAEGGADVALLELEVPVNVSTHIH 139 



NOV6: 429 TVKLSPVSLELTPKDQCWVTGWGAIRMFESLPPPYRLQQ 608 

A „ - , . • + i i i i iuiiiu Mini hi i ++u++i + + i + - 

40 MCP6 : 140 PISLPPASETFPPGTSCWVTGWGDIDNDEPLPPPYPLKQVKVPIVENSLCDRKYHTGL-Y 198 



50 



NOV6: 609 TGDR-QLILDDMLCAGSEGRDSCQGDSGGPLVCRLRGSWRLVGVVSWGYGCTLRDFPGVY 785 

hi ++ i in ik 1 1 1 1 1 1 1 1 1 1 in i 1 Mini ii ■+ i i + i 

MCP6: 199 TGDDFPIVHDGMLCAGNTRRDSCQGDSGGPLVCKVKGTWLQAGVVSWGEGCAQPNKPGIY 258 

NOV6-: 786 THVQIYVLWILQQVGE 833 - (SEQ ID NO. : 41) ' 

■ V | j k || t I I. * ^ ' ' \ ■ 4 

MCP6: , 259 TRVTYYLDW IHRYVPE .274 (SEQ- ID NO. : .42) . ' 

/Where | indicates identity and + indicates similarity. 
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■ TABLE 21. ft ■ 





NOV6 : 


" 1 ' MLWLLFLTLPCLGGSMSKTPVPVPENDTjVttT^ k h 




HBTP: * 


n ii i ii i ii. nun . i.i 1 1 iii iiiii. i i i - . 

1 MLNLLLIiALPVliASPJ^YAAPAPGQALQRVGIVGGQEAPRSKWPWQVSLR^ 57 


t ■ 


NOV6: 


61 I CGGSLIHPQWLTAAHCI FWKDTDPS iyRIHAGDVYLYGGRGIiLNVSRI I VHPNYVTAG 120* 




HBTP: 


i III! MINI II 1111 + 1 + : 1 + + +11, 1.1 -III Mill +.|| 

58 FCGGSLIHPQWLTAAHCVGPDVKDLAALRVQLREQHBYYQDQLLPVSRIIVHPQFYTAQ 117 


10 


.: NOV6 : 
HBTP: 


121 LGiUDVALLQLVSPMIGAANVRTVKLSPVSLELTPKDQCWVTGWGAIRMPESLPPPYRLQQ 180 

+ 111 + 111 + 1/1+ +++i II 1 1 [" 1 . HMIII + 1 IIN + l + l . 

118 I GADIALLELEEPVKVSSHVHTVTLPPASETFPPGMPCWVTGWGDVDNDERLPPPFPLKQ 177, 


15 


- NOV6 :- 
: HBTP : 


■ 546 ASVQVLENAVCEQP YRNASGHTGDR- QLI LDDMLCAGSEGRDSCQGDSGGPLVCRLRGSW 722 

' I++M+I + 1 + +111- +++ Ml II 11+ II II III II III II++ l + l . 

178 VKVP I MENHI CDAKY - HLGAYTGDDVRI VRDDMXjCAGNTRRDSCQGDSGGPLVCKVNGTW .236 




NOV6 : 


181' RLVGWSWGYGCTLRDFPGVYTHVQIYVLWILQQVGELP 220 - (SEQ ID NO. : 43} 

. ■ 1 Hill II + 11 + 11 1 1+ II 1 + 1 • 

237 LQAGWSWGEGCAQPNRPGIYTRVTYYLDWIHHYVPKKP; 275 (SEQ ID NO.: 44) 
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HBTP: 



Where | indicates identity and + indicates similarity. 

The term mastocytosis denotes a heterogenous group of disorders characterized by 
abnormal growth and accumulation of mast cells in one or more organs. Cutaneous and 

25 systemic variants of the disease have been described. Mast cell disorders have also been 
categorized according to other aspects, such as family history, age, course of disease, or . 
presence of a concomitant myeloid neoplasm. However, so far, generally accepted disease 
criteria are missing. Recently, a number of diagnostic (cHsease-related) markers have been 
identified in mastocytosis research. These include the mast cell enzyme tryptase, CD2, and 

30 mast cell growth factor receptor c-kit (CD 1 1 7); The mast cell enzyme tryptase is increasingly, 
used as a serum- and immunohistochemical marker to estimate the actual spread of disease 
(burden of neoplastic mast cells). The clinical significance of novel mastocytosis markers is 

", currently under investigation. First results indicate that they may be useful to define reliable , 
criteria for the delineation of the disease. \ / \ 

3 5 NOV6 represents a new member of the mast cell protease-6 family of proteins. NOV6 is 
useful in determining changes in expression of genes contained within the mast cell protease-6 
^protein family. NOV6 satisfies a need in the Tart by providing hew dia^bstic or therap 
compositions useful in the treatment of disorders associated with alterations in the expression 
of members of the mast cell protease-6-associated protein family of proteins. NOV6 nucleic 
40 acids, polypeptides, antibodies, and other .compositions of the present invention are useful in 
potential tlierapeutic applications implicated in disorders characterized by abnormal growth 
; and accumulation of mast cells in one or more organs including, but not limited to, skin, ear 
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and brain as well as otll^pathologies and disorder such as hem^fcilia, idiopathic 
thrombocytopenic.purpura, autoimmunie disease, allergies, immunodeficiencies, 
transplantation, graft vesus host, anemia, ataxia-telangiectasia, lymphedema, tonsilitis, 
hypercoagulation, and sudden infant death syndrome. . ■ 

5 v The NOV6 nucleic acid and protein of the invention, or fragments thereof, may further 
be useful in diagnostic applications, wherein the presence or amount of the NOV6 nucleic acid 
or the protein are to be assessed. 



__ NOV7 " • ~ ; • ~ ~ • ■• 

10 A NOV7 sequence according to the invention includes a nucleic acid sequence 

encoding a polypeptide related to the sulfate anion transporter family of proteins. A NOV7 
nucleic acid is likely to be expressed in the adrenal gland. A NOV7 nucleic acid and its 
encoded polypeptide includes the sequences shown in Table 22. The disclosed nucleic acid 
(SEQ ID NO: i3) is 2,145 nucleotides in length and.contains ah open reading frame (ORF) that 

15 begins with an ATG initiation codon at nucleotides 70-72 and ends with a TAG stop codon at 
' nucleotides 1969-1971. The representative ORF encodes a 633 amino acid polypeptide (SEQ 
ID NO:14) with a predicted molecular weight of 67,472.4 Da. PSORT analysis of a NOW*' 
polypeptide predicts a peroxisomal localization with a certainty of 0.8000 . SIGNALP analysis 
suggests the lack of a signal peptide. Putative untranslated regions upstream and downstream 

20 . of the ORF are underlined in SEQ.ID NO.: 13). - 

' TABLE 22. ' -. , • • 

GATGCGGGGGCTCCTGTGACCATGCCCTCTTCTCGCCCGCAGGTCGGCCACGGGA 
CCTGACGCAACAGGA TGGACGAGTCCCCTGAGCCTCTGCAGCAGGGCAGAGGGC 
CGGTGCCGGTCCGACGCGAGCGCCCAGCACGCGGGGGTCTGCGTGAGATGCTGAA 
25 GGCCAGGCTGTGGTGGAGCTGCTCGTGCAGTGTGCTGTGCGTCCGGGCGCTGGTG 
CAGGACCTGCTCCCCGCC ACGCGCTGGCTGCGTCAGTACCGCCCGCGGGAGTACC 
TGGCAGGCGACGTCATGTCTGGGCTGGTCATCGGCATCATCCTGGTCCGGCAGGC 
CATCGCCTACTCATTGCTGGCCGGGCTGGAGCCGATCTACAGCCTCTATACGTCCT 
-■ TCTTCGCCAACCTCATCTACTTCCTCATGGGCACCTCACGGCATGTCTGCGTGGGC 
30 ATCTTCAGCCTGCTTTGCCTCATGGTGGGGCAGGTGGTGGACCGGGAGCTCCAGCT 
GGCCGGCTTTGACCCCTCCCAGGACGGCCTGCAGCCCGGAGCCAACAGCAGCACC 
. CTCAACGGCTCGGCTGCCATGCTGGACTGCGGGCGTGACTGCTACGCCATCCGTG 
TCGCCACCGCCCTCACGCTGATGACCGGGCTTTACCAGGTCCTCATGGGCGTCCTC 
CGGCTGGGCTTCGTGTCCGCCTACCTCTCACAGCCACTGCTCGATGGCTTTGCCAT 
35 . GGGGGCCTCCGTGACCATCCTGACCTCGCAGCTCAAACACCTGCTGGGCGTGCGG 
' ' ATCCCGCGGCACCAGGGGCCCGGCATGGTGGTCCTCACATGGCTGAGCCTGCTGC 
• GCGGCGCCGGGCAGGCCAACGTGTGCGACGTGGTCACCAGCACGGTGTGCCTGGC 

' ■ ' •;• ' • ••• 32 ' :■■ ■■' " ■ 
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GGTGCTGCTAGCd©GAAGGAGCTCTCAGACCGCTA(ftAGACCGCCTGAGGGTG 

CCGCTGCCCACGGAGCTGCTGGTCATCGTGGTGGCCACACTCGTGTCGCACTTCGG 
GCAGCTCCACAAGCGCTTTGGCTCGAGCGTGGCTGGCGACATCCCCACGGGTTTC 
ATGCCCCCTCAGGTCCCAGAGCCCAGGCTGATGCAGCGTGTGGCTTTGGATGCCG 
5 TGGCCCTGGCCGTbGTGGCTGCCGCCTTCTCeATCTCGCTGGCGGAGATGTTCGCC 
CGCAGTCACGGCTACTCTGTGCGTGCCAACCAGGAGCTGCTGGCtGTGCATCGTG 
GTCACCTGCGGGGGGCCTGCCAAGGTGTGGGACTCCCGGGCTGTGGCGGATCACC 
GGCTGACGCGCTGGTCTGGGCAGGCACGGGCACCTGTATGCTGGTCAGCACAGAG 
GCCGGGCTGCTGGCTGGCGTCATCCTCTCGCTGCTCAGCCTGGCCGGCCGCACCCA 

10 AAAGCCACGCACCGCCCTGCTGGCCCGCATCGGGGACACGGCCTTCTACGAGGAT 
GCCACAGAGTTCGAGGGCCTCGTCCCTGAGCCCGGCGTGCGGGTGTTCCGCTTTG 
GGGGGCCGCTGTACTATGCCAACAAGGACTTCTTCCTGCAGTCACTCTACAGCCTC" 
ACGGGGCTGGACGCAGGGTGCATGGCTGCCAGGAGGAAGGAGGGGGGCTCAGAG 
AGGGGGG1CGGTGAGGGAGGCCCTGCCCAGGGCGAGGACCTGGGCCCGGTTAGC 

15 ACCAGGGCTGCGCTGGTGCCCGCAGCGGCCGGCTTCCACACAGTGGTCATCGACT* 
GCGCCCCGCTGCTGTTCCTAGACGCAGCCGGTGTGAGCACGCTGCAGGACCTGCG 
CCGAGACTACGGGGCCCTGGGCATCAGCCTGCTGCTAGCCTGCTGCAGCCCGCGT 
GTGAGAGACATfCTGAGCAGAGGAGGCTTCCTCGGGGAGGGCCCCGGGGACACG 
GCTGAGGAGGAGCAGCTGTTCCTCAGTGTGCACGATGCCGTGCAGACAGCACGAG 

20 CCCGCCACAGGGAGCTGGAGGCCACCGATGCCCATCT GTAGCAGGGCCAGGCCT 
GCCCAGCAGCCTCTGCTCCCTCCTGGGGACCCACAGCAGACGTCTGCAAGCCACT 
GCTGAGACCCTTCCCAGGGAGGAGCCACCCAAGAGCTGCAGTCTTGTGCCACAGC 
• TGCCGTGGGGAAAGCGGGGAACCCCAACTGGGAAAGGAGGCCCTCTGATCA (SEQ 
ID NO.: 13) : 

25 '■/'< : .. ' ■ , '. . . ■ ■' / - . . 

MDESPEPLQQGRGPWVRRQRPAPRGLREMLKARLWCSCSCSVLCVRALVQDLLPAT 

RWLRQYRPREYLAGDV^lSGLVIGnLWQAIAYSLLAGLQPIYSLYTSFFANLIYFLMG 
. TSRHVSVGIFSLLCLMVGQVYDRELQLAGFDPSQDGLQPGANSSTLNGSAAMLDCGR 

DCYAIRVATALTLMTGLYQVLMGVLRLGFVSAYLSQPLLDGFAMGASVTILTSQLKH 
30 LLGVRIPRHQGPGMVVLTWLSLLRGAGQANVCDWfSTVCLAVLLAAKELSDRYRH 

RLRVPLPTELLVIVVATLVSHFGQLHKRFGSSVAGDIPTGFMPPQVPEPRLMQRVALD 

AVALALVAAAFSISLAEMFARSHGYSVRANQELLAVHRGHLRGACQGVGLPGCGGS 
v PADALVWAGTGTCMLVSTEAGLLAGVILSLLSLAGRTQKPRTALLARIGDTAFYEDA 

TEFEGLVPEPGVRWRFGGPLYYANKDFFLQSLYSLTGLDAGCMAARRKEGGSETGV , 
35 GEGGPAQGEDLGPVSTRAALVPAAAGFHTVVIDCAPLLFLDAAGVSTLQDLRRDYGA 

LGISLLLACCSPPVRDILSRGGFLGEGPGDtAEEEQLFLSVHDAVQTARARHRELEATD 
. : AHL (SEQ ID NO.: 14) . 

' A NOV7 nucleic acid has a high degree of homology (99% identity) with human 
40 sulfate anion transporter rnRNA (SAT1; GenBank Accession No.: AF297659), as. is shown in 
:•; Table 23^ A NOV7 pol^ej|tide has homology (74% identity, .81% simiiarity] with axat sulfate 

anion transporter 1 polypeptide (SAT1; SwissProt Accession No.: P45380), as is shown in 
• ; ' Table 24. - . ' . .' : 
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i ... TABLE- 23. 

NOV7: * 40 caggtcggccacgggacctgacgcaacaggatggacgagt'cccctgagcctctgcagcag 99 

/I I I I I I It J 1 .11 II t II II IJ I I I I 1 i I I 1*1 I I I li I'M I II I I I I I I I I I IJ I I I I I I 1 
SAT1; "93 caggtcggccacgggacctgacgcaacaggatggacgagtcccctgagcctctgcagcag 152 
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NOV7 : 
SAT1: 
NOV7: 
SAT1: 
NOV7: 
SAT1: 
NOV7: 



100 ggcagagggccggtgccggtfccgacgcc'agcgcccagcaccccgggg'tctgcgtgagatg 159 

-I MINIM I II I MINIMUM I I I II II II I MM MINI I I III I II Ml III 
153 ggcagagggccggtgccggtccgacggcagcgcccagcaccccggggtctgcgtgagatg 212 



160 



219 



ctgaaggccaggctgtggtgcagctgctcgtgcagtgtgctgtgcgtccgggcgctggtg 
I M I I i ! I I I M I I I I I M I i I I N I II f 1 I I N I I I I I I 1 I I M I I I M i I 1 I I I ! 1 N 
213 ctgaaggccaggctgtggtgcagctgctcgtgcagtgtgctgtgcgtccgggcgctggtg 272 

220 caggacctgctccccgccacgcgctggctgcgtcagtaccgcccgcgggagtacctggca 279 

' 1 I i 1 I 1 I I I I 1 1 I M I 1 I 1 1 I f 1! i I 1 I I I I I I I I M I I I I 1 I I ) I 1 I 1 I I I I I I ! 1 M I 
273 caggacctgctccccgccacgcgctggctgcgtcagtaccgcccgcgggagtacctggca 332 

280 ggcgacglfcatgtctgggctggtcatcggcat cat cct ggtcccgcaggccat cgcct ac 339 

— ^I-I-I-I-I-I-I-I-I-I^^^^ 



SAT1:. 333 ggcgacgtcatgtctgggctggtcatcggcatcatcctggtgccgcaggccatcgcctac 392 



NOV7: 
SAT1: 
NOV7 : 
SAT1 : 
NOV7: 
SAT1: 
NOV7 : 
SAT1 : 
NOV7 : 
SAT1 : 
NOV7 : , 
SAT1 ; , 
NOV7 : 
SAT1 : 
NOV7: 
SAT1 : 
NOV7 : 
SAT1: 

* NOV7 : 
SAT1 : 

* NOV7 : 
SAT1 : 
NOV7 : 
SAT1: 
NOV7: 
SAT1:- 



340 tcattgctggccgggctgcagcccatctacagcctctatacgtccttcttcgccaacctc 399 

I I I I M I I I I N I I I N I I I I II I I I I I ! I I 1 I I I I I I I I I I M I M I I I I I I II I I I I I 
393 tcattgctggccgggctgcagcccatctacagcctctatacgtccttcttcgccaacctc 452 . 



400 



459 



atctacttcctcatgggcacctcacggcatgtctccgtgggcatcttcagcctgctttgc 
I 1 II I I I I I I I I I I I N I I I I I I II I I I I I I I I I I II I I I I I I I I I 1 f I I I I I M I I I I I 
453 atctacttcctcatgggcacctcacggcatgtctccgtgggcatcttcagcctgctttgc 512 



4 60 



519 



ctcatggtggggcaggtggtggaccgggagctccagctggccggctttgacccctcccag 

1 1 1 1 1 1 j i- 1. m i 1 1 1 1 1 1 j 1 1 1 1 r 1 1 1 1 1 1 1 1 1 ij 1 1 1 1 1 1 1 i 1 1 ^ 1 1 1 1 1 1 j t ] 1 1 1 j i 

513 ctcatggtggggcaggtggtggaccgggagctccagctggccggctttgacccctcccag 572 



520 gacggcctgcagcccggagccaacagcagcaccctcaacggctcggctgccatgctggac 
I 11 I I I I II II II I II II I I I I I I I I I II I I I M I II I I II II M I I I M II I M I I I I I 
573 ^acggcctgcagcccggagccaacagcagcaccctcaacggctcggctgccatgctggac. 



580 



633 



640 



tgcgggcgtgactgctacgccatccgtgtcgccaccgccctcacgctgatgaccgggctt 
II 1 II II M III II III I I I : l I I ! I II II I I II I I II II I 11 I I I M III II I II I II I I 
tgcgggcgtgactgctacgccatccgtgtcgccaccgccctcacgctgatgaccgggctt 



57 9 



632 



639 



692 



699.. 



taccaggtcctcatgggcgtcctccggctgggcttcgtgtccgcctacctctcacagcca 
I II I I I I I I I I I I I I I I I II I I I I I I M I I I I I 1 I II I I I I I I I I I I I I M I II I I II I 1 
693, taccaggtcctcatgggcgtcctccggctgggcttcgtgtccgcctacctctcacagcca 752 

700 ctgctcgatggctttgccatgggggcctccgtgaccatcctgacctcgcagctcaaacac 759 

I till I II II M I II I I III II II II I I I I II II I I I Ml II I I M I II III II II II II 
753 ctgctcgatggctttgccatgggggcctccgtgaccatcctgacctcgcagctcaaacac 812 1 



760 



819 



ctgctgggcgtgcggatcccgcggcaccaggggcccggcatggtggtcctcacatggctg 
M M I I 1 I II I 1 I I I i II I I I I II I Ml I II I Ml M I I I I M I M I I 1 1 1 I M I MIM 
813 ctgctgggcgtgcggatcccgcggcaccaggggcccggcatggtggtcctcacatggctg - 872 



820 



879. 



agcctgctgcgcggcgccgggcaggccaacgtgtgcgacgtggtcaccagcacggtgtgc 
II I IJ II I I 111! Ill II 11 I II II I I II I II 1 111 M I I I I 11 I II HI I 11 I 1 II I M • ' 
873 .agcctgctgcgcggcgccgggcaggccaacgtgtgcgacgtggtcaccagcacggtgtgc 932 

880 ctggcggtgctgctagccgcgaaggagctctcagaccgctaccgacaccgcctgagggtg 939 

I I I I I I II I 1 1 II M I I M I II M II M 11 I M II II M II Ml I I M M I II 1 M I I M \ 
933 ctggcggtgctgciagccgcgaaggagctctcagaccgctaccgacaccgcctgagggtg 992 

940 ccgctgcccacgigagctgctggtcatcgtggtggccacactcgtgtcgcacttcgggcag 999 

,11 ill II I IN II II II II I I M 11 11 II III I M I M I M M" M II I I Ml Ml II M I 1 
993 ccgctgcccacggagctgctggtcatcgtggtggccacactcgtgtcgcacttcgggcag 1052 

1000 ctccacaagcgctttggctcgagcgtggctggcgacatccccacgggtttcatgccccct ,1059 

I M I 11 I I II I II M II I I II I M II II II II I I II II II I I II II I I II II I I I 11 M I 
1053 ctccacaagcgctttggctcgagcgtggctggcgacatccccacgggtttcatgccccct "1112 

1060 caggtcccagagcccaggctgatgcagcgtgtggctttggatgccgtggccctggccctc 1119 

II I II 1 I I I I II I I I M II II M II II I M II II II II I II II II I 1 M I M II I I I ! II " • 
1113 caggtcGcagagcccaggctgatgcagcgtgtggctttggatgccgtggccctggccctc 1172 

- '. " •• ■ 34 ' ■ 
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NOV7: 1120 gtggctgccgccttctccatctcgctggcggagatgttcgcccgcagtcacggctactct 1179' 

I | | || | I I I 1 I II I I I I II I I MM! I I I I II I I I I I 1.1 1 I I I M I I I I 1 1 1 11 I M I I I 
SAT1: 1173 gtggctgccgccttctccatctcgctggcggagatgttcgcccgcagtcacggctac.tct 1232 

NOV7': 1180- gtgcgtgccaaccaggagctgctggctgtg 1209 (SEQ ID NO. : 45) 

I I I I I I II I I i I I I M I I 1 I ! I II I I I I ! I 
SATl:. 1233 gtgcgtgccaaccaggagctgctggctgtg- 1262 (SEQ ID NO. : 46) 



10 



15 



20 



25 



30 



40 



NOV7 : 

SATl: 

NOV7: 

SATl: 

NOV7 : 

SATl: 

NOV7: 

SATl: 

NOV7: 

SATl: 

NOV7 : 
1137 



35 SATl: 



TABLE 24. 

70 MDESPEPLQQGRGPVPVRRQRPAPRGLREMLKARLWCSCSCSVLCVRALVQDLLPATRWL 249 

. it mi 1 + 1 j 1 1 1 1 i +ii l rim 11+11+ i +1111 1 1 111 

1 MDASPEPPQKGGTLVLVRRQPPVSQGLLETLKARLKKSCTCSMPCAQALVQGLFPVIRWL 60< 



NOV7 : 
1299 

SATl: 

NOV7: 

SATl: 



250 RQYRPREYLAGDVMSGLVIGIILVPQAIAYSLLAGLQPIYSLYTSFFANLIYFLMGTSRH 429 

Ml +||| || | Ml I I II I I I I III I I I I I I II 1 I M I I till I I I ill I II I I I 1 I I I ; 

61 PQYRLKEYLAGDVMSGLVIGIILVPQAIAYSLLAGLQPIYSLYTSFFANLIYFLMGTSRH 120 
430 VSVGIFSLLCLMVGQWDRELQLAGFDPSQDGLQPGAISISSTLNGSAAML- 1 DCGRDCY 597 

! + | III II I 1 I I III I ! 1 1 I I I 1 I I! 1 I I ! I I II I llll +1+ Mllil + 

121 .VNVGIFSLLCLMVGQVVDRELQLAGFDPSQDSLGPGNNDSTLNNTATLTVGLQDCGRDCH 180 

598 AIRVATALTLMTGLYQVLMGVLRLGFVS AYLSQPLLDGFAMGAS VT ILT SQLKHLLGVRI 777 

/ IN + NIMN MIIIIII + IIIIMI IIIMIIIINimillll.il- INI UN 
181 AIRIATALTLI^GLYQVLMGILRLGFVSTYLSQPLLDGFAMGASVTILTSQAKHLLGVRI 240' 

778 PRHQGPGMWLTWLSLLRGAGQANVCDWTSTVCLAVLLAAKELSDRYRHRLRVPLPTEL 957 

"m inn U I+ iiim+ 1 1 n + 1 n i n n i n 1 1 1 1 1 1 n i i n i+n + nii 

241 PRHQGLGMVIHTWLSLLQNVGQANLCDWTSAVCLAVLLTAKELSDRYRHYLKVPVPTEL 300 
958 LVIVVATLVSHFGQLHKRFGSSVAGDIPTGFMPPQVPEPRLMQRVALDAVALALVAAAFS • 

nil in+ n inir iiiini i + i n 1 1+ i i + i + i++i in 11++1.1 1 1 +i 1 1- 

■ ,301 LVIWATIASHFGQLHTRFGSSVAGNIPTGFVAPQIPDPKIMWSVALDAMSLALVGSAFS .360 
1138 ISLAEMFARSHGYSVRANQELLAVHRGHLRGACQGVGLPG— CGGSPA DALVWAGT 



ii i n 1 1 n n n n 1 1 n i n v 

361' ISLAEMFARSHGYSVSANQELLAV- 



1300 GTCMLVSTEAGLLAGVILSLLSLA 1371 (SEQ ID NO 

• 11+ I l + l I I II 

' 413 G-CQTQLSSWSAAWLLVLLVLA 435 (SEQ ID NO. : 48) 



i i lit +i n i 

■GCCNV — -LPAFFHCFATSAALSKTLVKIAT 4 12 

47):-. .: ; ; 



45 Where | indicates identity and + indicates similarity. 



Sulfate anion transporter proteins are members of the superfamily of anion exchangers. 
Two vertebrate sulfate transporters that play a role in sulfate incorporation in tissues are 
5 0 members of the superfenily of anion exchangers: the diastrophic^dysplasia sulfate transporter, 
which is mutant in diastrophic dysplasia and certain other skeletal dysplasias, and 

L d :/ 
hybridization, Schweinfest and co-workers isolated a cDNA for a tumor suppressor candidate 
: gene, which they called DRA (downregulated in adenoma), from a normal colon tissue cDNA 
55 library. Its expression, which appeared to be limited to the mucosa of normal colon, was 
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significantly decreased^^denomas and adenocarcinomas of th^Jblon and was downregulated 
early in tumorigenesis (See Schweinfest et al 9 1993, Proc. Nat. Acad; Sci. U.S.A. 90:4166). 
These two sulfate transporters contain twelve membrane-spanning domains and are sensitive 
to the anion-exchanger inhibitor DIDS. Girard and colleagues demonstrated that HEVECs 
express 2 functional classes of sulfate transporters defined by their differential sensitivity to 
the DIDS anion-exchanger inhibitor. They reported the molecular characterization of a DIDS- 
resistant sulfate transporter from human HEVECs, designated SUT1 (See Girard et a/., 1999, 
Proc. Nat Acad. Sci. U.S.A. 96:12772). SUT1 belongs to the family of sodium-coupled anion 
r ^transporters-and exhibits-404o 50% amino acid4dentity-with4he^ 



10 cotransporter NaSil, as well as with the human and rat sodium/dicarboxylate cotransporters 
. . NADC1/SDCT1 and NADC3/SDCT2. Functional expression studies in cRNA-injected, 

Xenopus laevis oocytes showed that SUT1 mediates high levels of sodium-dependent sulfate 
transport, which is resistant to DIDS inhibition. Northern blot analysis showed that SUT1 
exhibits a highly restricted tissue distribution, with abundant expression in placenta. Reverse 
15 transcription-PCR analysis indicated that SUT1 and DTDST were coexpressed in HEVECs. \ , 

SUT1 and DTDST may correspond, respectively, to the DIDS-resistant and DIDS-sensitive 

' •• ■ j ■ ' ' - . • ■ ■ 

, components of sulfate uptake in HEVEC (See Girard et al , 1 999, Proc. Nat. Acad. Sci. U.S.A. 

9.6:12772). 

Girard and colleagues also mapped the" SUT1 gene to 7q33 by finding a sequence 
20 tagged site (STS) corresponding to nucleotides 2579-2833 of the SUT1 cDNA. This STS . v f 
mapped to cliromosome 7 at D7S509, which maps to 7q33 close to 7q32. They confirmed 
these mapping data by identifying ESTs with sequence identity to SUT1 cDNA that mapped 
between markers D7S500 and D7S509 on 7q33 (See Girard et al, 1999, Proc. Nat. Acad. Sci. 
U.S.A. 96: 12772V ^ 

25 NOV7 represents a new member of the sulfate.anion transporter family of proteins:* - . 

. \ NOV7 is useful in determining changes in expression of genes contained within the sulfate 
anion transporter protein family. NOV7 satisfies a need in the art by providing new diagnostic 
or therapeutic compositions useful in the treatment of disorders associated with alterations in 
the expression of members of the sulfate anion transporter-associated protein family of 

30 proteins. NOV7 nucleic acids, polypeptides^ antibodies, and other compositions of the present 
invention are useful in the treatment and/or diagnosis of a variety of diseases and pathologies, 
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: including by way of ifliimiting example, those involving disof^rs such as Pendred 
. syndrome,. skeletal dysplasias, diastrophic dysplasia, cancer, adenoma. ' : 



. -' ■ NOV8 ■ ■ 

5 A NOV8 sequence according to the invention includes a nucleic acid sequence 

encoding a polypeptide related to the cytostatin family of proteins. A NOV8 nucleic acid was 
identified on human chromosome 1 . A NOV8 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 25. The disclosed nucleic acid (SEQ ID NO: 15) is 406 . 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
10 initiation cbdon at nucleotides 1-3 and ends with a TAA stop codon at nucleotides 397-399. 

- The representative ORF encodes a. 132 amino acid polypeptide (SEQ ID NO: 16) with a . 
predicted molecular weight of 1 5,599.6 Da. PSORT analysis of a NOV8 polypeptide predicts a 
peroxisomal localization with a certainty of 0.6400. SIGNALP Analysis suggests Hie lack of a 
signal peptide. Putative untranslated regions downstream of the ORF are underlined in SEQ ID 

15 NO.: 15). 

TABLE 25. ' , : ' : ' _ -:. . 

GTGGAGGAGGCTTTCTGTAATACCTGGAAGCTGACCGACCAGAACTTTGATGAGT 
V ACATGAAGGCTCTAGGGATGGGGTTTGTCACTAGGCAGGTGGGAAATGTGGACAA 
... . AGCAAGAGTGATTATCAGTCAAGAAGAAGACAAGGTGGTGATCAGGATTCAAAG 
20 TATGTTCAAGAACACAGAGGTTAGTTTCCATCTGGGAGAAGAGTTTGATGAAACC 
ACTACAGATGACAGAAAGTGCAAGTTTGTTGTTAGTCTGGACAGAGACAAACTCA 
TTCACA ;v . ■ '/ . .y.; ; ; . 

tacAgaaatgggatgacaaagaaacatattttataagagaaattaagtatggtga 
aatggttatgacctttacttttggtgatgatgtggttgccgttcaccactataaga 
25 . aggcata aaaatgtt (sep tp no.: 15) ; 

- veeafcntwkltdqnfdeymkalgmgfvtrqvgnvdkprvnsqee^ 
kntevsfhlgeefdetttddrnckfwsldrdklifflqkwddketyfireikygemvm 
tftfgddwavhhykka (seq id no.: 16) ; 

30 ; ' ■ .'. ., ' :/ , .'; .' ; ; ■ . '. , '■ . • . 

•. • A NOV8 nucleic acid has homology (88% identity) with a human cytostatin II mRNA 
(CYT2; Patn Accession No.: T74751), as is shown in Table 26. ANOV8 polypeptide has . 

s * ^ "homology (80% 

Accession No.: W22408), as is shown in Table 27. A NOV8 polypeptide also has homology : 
35 (80% identity, 86% similarity) with a human fatty acid-binding protein (FABP; SwissProt. 
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30. 



Accession No.: 01554<(|as is shown in Table 28. Expression jjkling of aNOV8 nucleic 



acid is described in Example 6. 
TABLE 26. 



NOV8 : 


2 


PVT9 • 


1 7 


NOV8 : 


59 


CYT2 : 


. 77 


NOV8 : 


119' 


CYT2 : 


137 


NOV8 ; 


179 


CYT2 : 


' 197 


WOV8 : 


239 


CYT2 : 


257 


NOV8 : 


£* J ^ 


CYT2 : 


317 


NOV8 : 


359 ( 


^49) 




CYT2: 


377 ( 


50) :; 





I IMIIIIMIIII (111111111111111 || 111111111111111111! 

iGTGGAGGCTTTCTGTGCTACCTGGAAGCTGACCAACAGTCAGAACTTTGATGAGTACA 
rAAGGCTCTAGGGATGGGCTTTGTCACTAGGCAGGTGGGAAATGTGGACAAACCAAGAG 

mitimii iiiiiini \\\\\\\\\\\\\\\\\\\\\\ mum i 

rAAGGCTCTAGGCGTGGGCTTTGCCACTAGGCAGGTGGGAAATGTGACCAAACCAACGG 
_ rATTATCAGTCAAGAAGAAGACAAGGTGGTGATCAGGATTCAAAGTATGTTCAAGAACA 



137 TAATTATCAGTCAAGAAGGAGACAAAGTGGTCATCAGGACTCTCAGCACATTCAAGAACA 196 
CAGAGGTTAGTTTCCATCTGGGAGAAGAGTTTGATGAAACCACTACAGATGACAGAAACT 23 8 

1 III MINIUM MIMIIMItll ill 1 1 ] 1 1 II 1 1 1 1 MIIMI MMMI 

CGGAGATTAGTTTCCAGCTGGGAGAAGAGTTTGATGAAACCACTGCAGATGATAGAAACT 256 
GCAAGTTTGTTGTTAGTCTGGACAGAGACAAACTCATTCACATACAGAAATGGGATGACA 298 

I Mil MINIMI Mill 11 It 1 1 1 II I I Mill II MM Ml IN IN II 

GTAAGTCTGTTGTTAGCCTGGATGGAGACAAACTTGTTCACATACAGAAATGGGATGGCA 316 
AAGAAACATATTTTATAAGAGAAATTAAGTATGGTGAAATGGTTATGACCTTTACTTTTG - 358 

i 1 1 1 1 1 1 1 urn iiiiiiiiiiiiii im iiiiiiiiiinii i i.i 1 1 i.i 1 1 



ii 



ii i mi im mint iiiimmimm 
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NOV8 : 


7 


GYT2 : 


. 3 


NOV8 : 


184 


CYT2 : - 


' 63- 


NOV8: 


364 


CYT2 : . 


123 



TABLE 27. 

E AFCNTWKLTD - QNFDEYMKALGMGFVTRQVGNVDKPRVI ISQEEDKWIRIQSMFKNTE 

in Miuii'iiM! mini ii nmi mm i mn 

EAFCATWKLTNSQNFDEYMKALGVGFATRQVGNVTKPTVIISQEGDKVV 
VS FHLGEEFDETTTDDRNCKP WS LDRDKL IH I QKWDDKETYF I RE I KYGEMVMTFTFGD 

+ n 1 1 it i m i mm mn n mil in. in mm mm mi 



I III 'I'M I 

-WAVRHYEKA 132 (SEQ ID NO. : 52). . . . . 1, 

Where | indicates identity and + indicates similarity. . . 

.. ' TABLE 28. . . ' \ 

NOV8:- 7 . EAFCNTWKLTD-QNFDEYMKALGMGFVTRQVGNVDKPRVIISQEEDKVVIRiQSMFKNTE 183 

im iiiik minmiim imiii n iimr mm i inn 

FABP: 3 EAFCATWKLTNSQNFDEYMKALGVGFATRQVGNVTKPTVI I SQEGDKWIRTLSTFKNTE 62 

NOV8: 184 VS FHLGEEFDETTTDDRNCKFVVSLDRDKLIHIQKWDDKETYF IRE I KYGEMVMTFTFGD' 363 

+i i iiiniin iiiiii mn ni+iiiiii in mrn. mm. nn 

38 



; WO 01/70978 PCT/US01/09093 
r FABP-: ' 63 • ISFQL FDETTADDI^CKSWSLDGDKLVHIQKWD(3^^NFVREIKDGKMVMTLTFGD 122 

MOVB: 364 DWAVHHYKKA 396 (SEQ ID NO. : 53) . 
Illl 11 + 11 

5 FABP: 123 -WAVRHYEKA 132 (SEQ ID NO. : 54}' . .. 

Where | indicates identity and + indicates similarity. . . 

A NOV9 sequence according to the invention includes a nucleic acid sequence 
10. encoding a polypeptide related to the cytostatin family of proteins. ANOV9 nucleic acid was 
identified on human chromosome I. A NOV9 nucleic acid and its encoded polypeptide 
includes the sequences shown in Table 29. The disclosed nucleic acid (SEQ ID NO: 17) is 418 
nucleotides in length and contains an open reading frame (ORF) that begins with an ATG 
initiation codon at nucleotides 4-6 and ends with a TAA stop codon at nucleotides 409-411. 
15 The representative ORF encodes a . 135 amino acid polypeptide (SEQ ID NO; 18). Putative 
untranslated regions upstream and downstream of the ORF are underlined in SEQ ED NO.: 17. 

TABLE 29. 

ATAATGGTAAGGGTGGAGXjAGGCTTTCTGTAATACCTGGAAGCTGACCGACCAGA 
ACTTTGATGAGTACATGAAGGCTCTAGGGATGGGCTTTGTCACTAGGCAGGTGGG 

20 AAATGTGGACAAACC AAGAGTGATTATCAGTCAAGAAGAAGACAAGGTGGTGAT 
CAGGATTCAAAGTATGTTCAAGAACACAGAGGTTAGTTTCCATCTGGGAGAAGAG 
TTTGATGAAACCACTACAGATGACAGAAACTGCAAGTTTGTTGTTAGTCTGGACA 
GAGACAAACTCATTCACATACAGAAATGGGATGACAAAGAAACATATTTTATAAG 
AGAAATTAAGTATGGTGAAATGGTTATGACCTTTACTTTTGGTGATGATGTGGTTG 

25 CCGTTCACCACTATAAGAAGGC ATAAAAATGTT (SEP ID NO.: 17) 

MVRVEEAFCNTWKLTDQNFDEYMKALGMGFVTRQVGNVDKPRVn 
QSMFKNTEVSFHLGEEFDETTTDDRNCKFWSLDRDKLIfflQKWDDKETYFIREIKYG 
ElvIVMTFTTGDDWAVHHYKKA (SEQ ID NO.: 18) 

30 ; / .-. " 'v . ; v . : . . • ' . '■ ^ ' v : . "... 

. A NOV9 nucleic acid has homology (88% identity) with a human cytostatin H mRNA 
(CYT2; Patn Accession No.: T74751). A NOV9 polypeptide has homology (80% identity, 
S6% similarity) with a human cytosatin II polypeptide (CYT2; PatP Accession No.: W22408). 
A NOV9 polypeptide also has homology (80% identity, 86% similarity) with a human fatty 
.35 acid-bmding protein (FABP; SwissProt. Accession No.: 015540). A region of aNOV9 ^ 
polypeptide also has a high degree of homology (100%) with NOV8, as is shown in Table 30. 

'■' ." TABLE 30. 

NOV9: 4 VEEAFCNTWKLTDQNFDEYMKALGMGFVTRQVGNVDKPRVIISQEEDKVVIRIQSMFKNT 63 

. ; j.i I ill 1 1 1 1 1 1 1 i.i 1 1 1 1 1 1 1 1 1 1 1 1 1 Li i i 1 1 1 1 1 1 1. 1 1 1 1 1 i i u ill i .1.1,1 ill U 

'40 NOV8: 1 VEEAFCNTWKLTDQNFDEYMBCALGMGFVTRQVGNVDKPRVriSQEEDKVVIRIQSMFKNT 60 

" -■. 39 '.. ' ' 
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NOV9: 64 EVSFHLGEEFDETTTDDRNCKFWSLDRDKLIHIQKWDDKETYFIREIKYGEMVMTFTFG 123 

I I I 1 t I I 1 I I 1 1 I 1 I I i I I t II 1 I I 1 I I 1 1 1 I t I 1 I 1 I I I t I 1 I I t I I I I II III I III J 
NOV8: 61 EVSFHLGEEFDETTTDDRNCKFWSLDRDKLIHIQKWDDKETYFIREIKYGEMVMTFTFG 120 

NOV9: 124 DDWAVHHYKKA 135 (SEQ ID NO. : 55) 

I II I I I I I I I ! I V * - 

NOV8: 121 DDWAVHHYKKA 132 (SEQ ID NO. : 56) 

Where ] indicates identity. 

Cytostatic which was originally isolated from a microbial cultured broth as a low 
molecular weight inhibitor of cell adhesion to extracellular matrix (ECM), has anti-metastatic 
activity.against B16^ 

has been evaluated (See Kawada et al, 1999, Biochim. Biophys. Acta 1452:209V Cytostatic 
inhibited tyrosine phosphorylation of focal adhesion kinase (FAK) and paxillin upon B16 cell 
adhesion to fibronectin. While the amount of FAK was not affected by cytostatin, 
electrophoretically slow-migrating paxillin appeared. Alkaline phosphatase treatment . 
diminished cytostatin-induced slow-migrating paxillin. Furthermore, cytostatin increased 
intracellular serine/threonine-phosphorylated proteins and was found to be a selective inhibitor . 
of protein phosphatase 2 A (PP2 A). Cytostatin inhibited PP2A with an IC(5C)) of 0.09 
microgram/ml in a non-competitive manner against a substrate, p-nitrophenyl phosphate, but it 
had no apparent effect on other protein phosphatases including PP1, PP2B and alkaline < 
phosphatase even at 100 microgram/ml. On the contrary, dephosphocytostatin, a cytostatin 
analogue, without inhibitory effect on PP2A did not affect B16 cell adhesion including FAK ^ 
and paxillin. These results indicate that cytostatin inhibits cell adhesion through modification 
of focal contact proteins such as paxillin by inhibiting a PP2A type protein serine/threonine 
phosphatase. - 

; Differential induction of apoptosis by cytostatin vis-a-vis another apoptosis inducer- 
bactobolin has^ been analyzed. Since, most solid tumor cells are less sensitive to apoptosis 
induced by anticancer drugs than hematopoietic cancer cells, Kawada and co-workers used 
B16 melanoma and EL-4 lymphoma cells as models for solid tumor- and hematopoietic 
cancer-derived cell lines respectively. It was found that apoptosis in B.16 cells was induced 
strongly by bactobolin, but weakly by cytostatin. In contrast, apoptosis in EL-4 cells was 
induced strongly by cytostatin, but weakly by bactobolin. (See Kawada et al, 1999, Jpn. J. 
. Cancer Res. 90:219V- - . ; . 



WO 01/70978 V PGT/US01/09093 

: ; The nucleotk^kquence en^ cell 
growth and modulate cellular differentiation. The cytostatin II polypeptides encoded by the 
gene can be used for inhibiting tumour growth in a subject, for stimulating growth of or 
; protecting nervous system cells from toxic agents or for protecting against or treating viral or 
5 microbial infections in mammals. The activity of haematopoiesis by cytostatins indicate a 
possible immunosuppressive activity or a lineage specific stimulation of haematopoiesis. 
Cytostatins thus could be used for treating conditions requiring immunosuppression. 
. Antagonists to cytostatin may be used in vitro or in vivo to mduce deficiencies or 
enhancement in the immune or in the haematopoietic systems. They may be used e.g. to treat 

1 0 cardiac myocyte hypertrophy or leukemia. The cytostatin gene product can also be used to 
modulate angiogenesis, to inhibit metastasis of various cancers including but not limited to 
breast cancer, brain and other tumors. The cytostatin polypeptide can be used amongst other 
things to modulate breast development and milk production. The retinoid binding potential of 
cytostatin derived polypetides may be used on photo receptor cells in vivo or in vitro. The 

15 cytostatin polypeptides might also.be used in cerebella granular cells and photo receptor cells 
to provide protection from lipid peroxidation associated with the oxidative stress induced 
during early stages of ischemia, apoptosis, and excitatory amino acid induced cell death. 

NO V8-9 represent two new members of the cytostatin family of proteins. The high 
20 degree of homology between NO V8 and NOY9 indicates that NOV8-9 consitute a new sub- 
family of the cytostatin family of proteins, and are useful to identify sub-family-specific 
binding proteins. NOVS-9 are useful in detemiining changes in expression of genes contained 
within the cytostatin protein family. NOV8-9 satisfies a need in the art by providing new 
diagnostic or therapeutic compositions useful in the treatment of disorders associated with 
25 alterations in the expression of members of the cytostatin-associated protein family of proteins. 
NOVS-9 nucleic acids, polypeptides, antibodies, and other compositions of the present 
invention are useful in the treatment and/or diagnosis of a variety of diseases and pathologies, 
including by way of rionlimiting example, those involving disorders characterized by altered 
\ cell shape, motility, and apoptosis,^ V 
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A NOV 1 0 sequ£)e .according to thie invention includes^^Pbcleic acid sequence 
encoding a polypeptide related to the chemokine receptor family; of proteins: A NOVl 0 
nucleic acid was identified on human chromosome 1. A NOV10 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 3 1 . The disclosed nucleic acid (SEQ ID 
5 NO: 19) is 1,1 19 nucleotides in length and contains an open reading frame (ORF) that begins 
with an ATG initiation codon at nucleotides 1 -3 and ends with a TGA stop codon at 
nucleotides 1,1 17-1,119. The representative ORF encodes a 372 amino acid polypeptide (SEQ 
IDNO:20) with a predicted molecular weight of 42,793.9 Da. PSORT analysis of aNOVIO 

— ; polypeptide predicts a plasma membrane protein with a certainty of 0.6400, SIGNALP 

10 analysis suggests the presence of a signal peptide with the most likely cleavage site occuring 
between positions 47 and 48 of SEQ ID NO.: 20). 

TABLE 31. 

ATGGAGCACACGCACGCCCACCTCGCAGCCAACAGCTCGCTGTCTTGGTGGTCCC 
CCGGCTCGGCCTGCGGCTTGGGTTTCGTGCCCGTGGTCTACTACAGCCTCTTGCTG 
.15 TGCCTCGGTTTACCAGCAAATATCTTGACAGTGATCATCCTCTCCCAGCTGGTGGC 
AAGAAGACAGAAGTCCTGCTACAACTATCTCTTGGCACTCGCTGCTGCCGACATCT 
TGGTCCTCTTTTTCATAGTGTTTGTGGACTTCCTGTTGGAAGATTTCATCTTGAACA 
TGCAGATGCCTCAGGTCCCCGACAAGATCATAGAAGTGCTGGAATTCTCATCCAT 
CCACACCTCCATATGGA1TACTGTACCGTTAACCATTGACAGGTATATCGCTGTCT 
20 GCCACCCGCTCAAGTACCACACGGTCTCATACCCAGCCCGCACCCGGAAAGTCAT 
TGTAAGTGTTTACATCACCTGCTTCCTGACCAGCATCCCCTATTACTGGTGGCCCA 
ACATCTGGACTGAAGACTAGATCAGCACCTCTGf GCATCACGTCCTCATCTGGATC 
CACTGCTTCACCGTCTACCTGGTGCCCTGCTCCATCTTCTTCATCTTGAACTCAATG 
ATTGTGTACAAGCTC . 

25 AGGAGGAAGAGCAATTTTCGTCTCCGTGGCTACTCCACGGGGAAGACCACCGCCA 
TCTTGTTCACCATTACCTCCATCTTTGCCACACTTTGGGCCCCCCGCATCATCATGA 
TTCTTTACCACCTCTATGGGGCGCCCATCCAGAACCGCTGGGTGGTACACATCATG 
TCCGACATTGCCAACATGCTAGCCCTTCTGAACACAGCGATGAACTTCTTCCTCTA 
CTGCTTCATCAGCAAGCGGTTCCGCACCATGGCAGCCGCCACGCTCAAGGCTTTCT 

30 TCAAGTGCCAGAAGCAACGTGTACAGTTCTACACCAATCATAACTTTTCCATAAGA 
AGTAGGCCCTGGATCTCGCCGGCAAACTCACACTGCATCAAGATGCTGGTGTACC 
AGTATGACAAAAATGGAAAACCTATAAAAAGTCGTAATGACAGCAAAAGCTCGT 
; ACCAGTTTGAAGATGCCAtTGGAGCTTGTGTCAtCATCCTGTGA (SEQ ID NO.: 19) 

-35 MEHTHAHLAANSSLSWWSPGSACGLGFWVW^SLLLCLGLPANILTVnLSQLVARR . 

QKSSYNYLLALAAADILVLFFrVTVDFLLEDFILNMQMPQW . 

WLTIDRYIAVCFlPLKYHTVSYPARTRKVrVSVYITCFLTSIPYYW^ 

HHVLIWMCFTVYLWCSIFFIL^ 

APRIDvnLYHLYGAPIQNRWLVHIMSDlANMLALLN^ 
4Q KAFFKCQKQPVQFYTNIBSfFSITSSPWISPANSHCIKMLWQYDKNGO 

YQFEDAIGACVHL (SEQ ID NO.: 20) 
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• . :- 

A NOVIO polypeptide has homology (29% identity, 51% similarity) with a human 
chemokine receptor type I (HCR1; SwissProt Accession No.: P32246), as is shown in Table 

32. . ; ■ -.- ' . ■. ... . ■ • .. : " . "" . ■-■ ; : '.. 

TABLE 32. ".' • "' .'■ 

NOVIO: . 22 ACGLGFVPVVYYSLLLCLGLPANILTVIILSQLVAI^QI^ 81 

' ... I I +1 +1 + 11 411 :|++'| I ' + +| | I | || V| + | II + ' ' . . 

HCR1: 31 AFGAQLLPPLY-SLVFVIGIjVGNILVVLVLVQYKRLKN^ 88 

NOV10: 82 F-VDFLL-EDFlLNMQMPQVPDKliEVLKFSSIHTSIWlTVPLTIDRYIAVCHP LKY 137 

• - i +i+ i +i++ i '...Ik r+ + i in !i+i+ i i + ■• 

HCR1:, 89 FWIDYKLKDDWVFGDAMC -KILSGF/YYTGLYSEIFFIILLTIDRYLAIVHAVFALRA 144 

NOVIO: 13 8 HTVSYPARTRKVIVSVYITCFLTSIP- YYWWPNIWTEDYISTSVH- -HVLI - - W -.186 

■ \\++ I +1 I .1 i+| 1+ . I "+ + | + | | + | 
HCR1: 145. RTVTFGVITSIIIWALAI LASMPGLYFSKTQWEFTHHTCSLHFPHESIiREWKLFQAL 201 

NOVIO : 187 -IHCFTVYLVPCSIFFILNSIIVYKLRRKSNFR^GYSTGKTTAILFTITSIFATLWAPR 244 

++ | + | | * | + 1+ I 1+ I + ' I ++| I || | | 

HCR1: 202 KLNLFGLVL- PLLVMI ICYTGI IKILLRRPNEK- - - - -KSKAVRLI FVIMI IFFLFWTPY 255 ' 

NOVIO: 245 I IMILYHLYGAPI - - - - QNRWLVHIMSDIANMLALLNTAINFFLYCPISKRFR 2 94 (SEQ ID NO. : 

57) - . ■ *. ;.; . - .. . ,.. , ; 

- v "+* ii • ++ + • ••. -h r + + -++r ■+ v+i + i > ..+||:| ■■. - , 

HCR1: 256 NLT I LI S VFQD FLFTHECEQSRHL - DLAVQVTEVI AYTHCGVNP VI YAFVGERFR 309 (SEQ ID NO.:. 

58) ' ; . \ ■ , ' r ■ / ; ' : - . - : . ; „ - -■; "'^ 

Where | indicates identity and + indicates similarity. 



NOV11 ; \ _ • :; . 

A NO VI 1 sequence according to the invention includes a nucleic acid sequence 
encoding a polypeptide related to the chemokine receptor family of proteins . A NO V1 1 
nucleic; acid was identified on human chromosome 1. ANOV1 1 nucleic acid and its encoded 
polypeptide includes the sequences shown in Table 33. The disclosed nucleic acid (SEQ ID 
NO:21) is 1,343 nucleotides in length and contains an open reading frame (ORF) that begins 
with an ATG initiation codon at nucleotides 2-4 and ends with a TGA stop codon at ' ; 
nucleotides 1.061-1,063. The representative ORF encodes a 353 amino acid polypeptide (SEQ 
ED NO:22). PSORT analysis of a NOV! 1 polypeptide predicts a plasma membrane protein 
with a certainty of 0.6400. SIGNALP analysis suggests the presence of a signal peptide with 
the most likely cleavage site occurin 48 of SEQ ID NO. : 22! 

Putative xmtranslated regions upstream and downstream of the ORF are underlined in SEQ ID 
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TATGGAGCACACGCACGCCCACCTCGCAGCCAACAGCTCGCTGTCTTGGTGGTCC 

CCCGGCTCGGCGTGCGGCTTGGGTTTCGTGCCCGTGGTCTACTACAGCCTCTTGCT 

GTGCCTCGGTTTACCAGCAAATATCTTGACAGTGATCATCCTCTCCCAGCTGGTGG 

CAAGAAGACAGAAGTCCTCCTACAACTATCTCTTGGCACTCGCTGCTGCCGACAT 

CTTGGTCCtCTTTTTCATAGTGTTTGTGGACTTCCTGTTGGAAGATTTCATCTTGAA 

CATGCAGATGCCTCAGGTCCCCGACAAGATCATAGAAGTGCTGGAATTCTCATCC 

ATCCACACCTCCATATGGATTACTGTACCGTTAACCATTGACAGGTATATCACTGT 

CTGCCACCCGCTCAAGTACCACACGGTCTCATACCCAGCCCGCACCCGGAAAGTC 

ATTGTAAGTGTTTACATCACCTGCTTCCTGACCAGCATCCCCTATTACTGGTGGCC 

CAACATCTGGACTGAAGACTACATCAGCACCTCTGTGCATCACGTCCTCAtCTGGA 

TCCACTGCTTCAC.CGTCTACCTGGTGCCCTGCTCCATCTTCTTGATCTTGAAGTGAA 

TCATTGTGTACAAGCTCAGGAGGAAGAGCAATTTTCGTCTCCGTGGCTACTCCACG 

GGGAAGACCACCGCCATCTTGTTCACCATTACCTCCATCTTTGCCACACTTTGGGC 

CCCCCGCATCATCATGATTCTTTACCACCTCTATGGGGCGCCCATCCAGAACCGCT 

GGCTGGTACACATCATGTCCGACATTGCGAACATGCTAGCCCTTCTGAACACAGC 

CATCAACTTCTTCCTCTACTGCTTCATCAGCAAGCGGTTCGGCACCATGGCAGCCG 

CCACGCTCAAGGCTTTCTTCAAGTGCCAGAAGCAACCTGTACAGTTCTACACCAAT 

CATAACTTTTCCATAACAAGTAGCCCCTGGATCTCGCCGGCAAACTCACACTGCAT 

CAAGATGCTGGTGTACCAGTATGACAAAAATGGAAAACGtATAAAAGTATCCCCG 

TG ATTCCATAGGTGTGGCAACTACTGCCTCTGTCTAATCCAtTTCCAGATGGGAAG 

GTGTCCCATCCTATGGGTGAGCAGCTCTCCTTAAGAGTGCTAATCCGATTTCCTGT 

CTCCCGCAGACTGGGCAATTCTCAGACT 

GGTAGATGAGAAGAGATGGAAGAGAAGAAAGGAGAGCATGAAGCTTGTTTTTAC 
TTATGCATTTATTTCCACAGAGTCGTAATGACAGGAAAAGCTCCTACCAGTTTGAA 
GATGCCATTGGAGCf TGTGTCATGATCCTGTGA CSEO ID NO.: 2H 

MEHTHAHLAANSSLSWWSPGSACGLGFWVVYYSLLLCLGLPAI^TVIILSQLVARR 
QKSSYNYLLALAAADILVLFFIWVDFLLEDFILNMQMPQWDKIIEVLEFSSffl 

V ' 

PLTmRYIWCHPLKYHTVSYPART^ 

HVLIWIHCFTVYLWCSIFFILNSnVYKLRRK 

WAPRHMILYHLYGAPIQNRWLVHIM 

L ■ . ■ ■ ; •;• ■. •■• • • ■■. . • 

Kj^FKCQKQPVQFYTNHOTSITSSPM (SEQ id 

NO.: 22) ' : 

• A N0V1 1 polypeptide has homology (29% identity, 5 1% similarity) with a human 
chemokine receptor type I (HCR1; SwissProt Accession No.: P32246). NOV11 also has a high 
degree of homology (99% identity) with a NOV10 polypeptide, as is shown in Table 34. 
Expressipn profiling of a NOV1 1 nucleic acid is described in Example 5 . 

TABLE 34. 

NOVll: 1 MEHTHAHLAANSSLSWWSPGSACGLGFVPVVYYSLLLCLGLPANILTVIILSQLVARRQK- 60 

I I I I I I I I II I I I I I I I I I I I I I 1.1 I I I I I I I I I I I I I I I I I I I I I I I I II I I I I I I I I I 
NOV10: 1 MEHTHAHLAANSSLSWWSPGSACGLGFVPWYYSLLLCLGLPANILTVIILSQLVARRQK '60 
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?vaadilvlffivfvdflledfilnmqmpqvpe5ki 



NOV11: 61 SSYNYLLOTAAADILVLFFIVFVDFLLEDFILNMQMPQVPI^IIEVLEF 120 

' I i 1 1 1 ( i I N 1 1 1 1 ii 1 1 1 1 1 M I i I M I i 1 1 m 1 1 1 1 1 1 1 1 M 1 1 1 ii it 1 1 1 M 1 1 1 1 

^ NOV10: 61 SSYNYLLALAAADILVLFFIVFVDFLLEDFILNMQMPQVPDKIIEVLEFSSIHTSIWITV 120 
" NOV11:- 121 PLTIDRYITVCHPLKYHTVSYPARTEIKVIVSVYITCFLTSIPYYWPNIWTEDYISTSVH 130 

- 1 1 1 1 1 n i 1 1 1 1 1 1 1 m i 1 1 i 1 1 1 1 1 1 1 it 1 1 1 1 1 1 1 m u i h i i iii) 1 1 m i l 1 1 

NOV10: 121 PLTIDRYIAVCHPLKYHTVSYPARTRKVIVSVYITCFLTSIPYYWPNIWTEDYISTSVH 180 ■ 
- 10. NOV11: 181 HVLiWIHCFTVYLVPCSIFFILNSIIVYKLRRKSNFRLRGYSTGKTTAILFTITSIFATL 240 

ii 1 1 in ii i ill ii 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 m 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 . 

NOV10: " 181 HVLIWIHCFTVYLVPCSIFFILNSIIVYKLRRKSNFRLRGYSTGKTTAILFTITSIFATL 240 
NOV11: 241 WAPRIIMILYHLYGAPIQNRWLVHIMSDIANMLALLNTAINFFLYCFISKRFRTMAAATL 300 

15 > . - I II I I I III I I I I I I I I 1 1 I I I II Ml II I I I I I II II Ml II M II II I I MM II M I . 

. - . NOV10: 241 WAPRIIMILYHLYGAPIQNRWLVHIMSDIANMLALLNTAINFF.LYCFISKRFRTMAAATL 300 

: : ; NOV11: 301" KAFFKCQKQPVQFYTNHNFSITSSPWISPANSHCIKMLVYQYDKNGKPIK 350 . (SEQ ID 
NO. : 59) ' ' "V 

20 I Ml II II M M II M Mil II III Nil I Ml II I M I I LI I I'll I I II 

NOV10: 301 KAFFKCQKQPVQFYTNHNFSITSSPWISPANSHCIKMLVYQYDKNGKPIK 350 {SEQ ID 

- NO . : 60) ' ■ • . . • . . / . _ • ' ' - • ' 

' Where | indicates identity. ., 

25 ■ -V; : ' ... 7\;.v ; V . : 7 . . ;■ ; ' ■'. . .- 

Chemokine receptors are G protein-coupled receptors that mediate migration and 
activation of leukocytes as an important part of a protective ^ immime response to injiiry . and 
infection (See Rojo et al, 1999 Biol. Res. 32:263). In addition, chemokine receptors are used 
by HTV-1 to infect CD4 positive cells. The structural bases of chemokine receptor recognition 

30 \ and signal transduction are currently being investigated. High-resolution X-ray diffraction and 
NMR spectroscopy of chemokines indicate that all these peptides exhibit a common folding 
pattern, in spite of its low degree of primary-sequence homology. Chemokines 1 ftmc 
motifs have been identified by mutagenesis studies, and a possible mechanism for receptor 
recognition arid activation is proposed, but high-resolution structure data of chemokine : 

35 receptors is not yet available. Studies .with receptor chimeras have identified the putative 

extracellular domains as the major selectivity determinants. Single-amino acid substitutions in 
the extracellular domains produce profound changes in receptor specificity, suggesting that 
motifs in these domains operate as a restrictive barrier to a common activation motif. Similarly 
HTV-1 usage of chemokine receptors involve interaction of one or more extracellular domains 

40 of the receptor with conserved and variable domains on the viral envelope protein gp 120, 
indicating a highly complex interaction. Elucidating the structural requirements for receptor 
interaction with chemokines and with HIV- 

understanding the mechanisms of chemokine recognition and receptor activation. In addition, 
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this information can gr4fc/ facilitate the design of effective immunomodulatory and anti-HTV- 
1 therapeutic agents. . - ' 

Chemokines are a superfamily of small cytokine-like molecules which have been 
described primarily on the basis of their ability to mediate the migration of various cell types, 
particularly. those of lymphoid origin (See Zlotnick A, et.aL; 1999, Crit Rev Immunol. 19:11 
The receptors for these molecules are all seven-transmembrane domain G protein-coupled 
receptors that have historically been excellent targets for small-molecule drugs. This fact, 
coupled with the advent of large-scale DNA database milling and the recognition that 



chemokine receptors are also coreceptors for HIV, has drivendiscovery in this field at a 
TO . tremendous rate. This process has included not just an expansion of the number of known 
chemokines and chemokine receptors, but also a greater appreciation for the variety of ' 
functions that chemokines are involved in. 

. Chemokines and chemokine receptors have emerged as crucial factors controlling the 
development and function of leukocytes (See Pelchen-Matthews A, etal\ 1999, Immunol Rev. 

15 1 68 :33). Recent studies have indicated that, in addition to . these essential roles, both 

chemokines and chemokine receptors play critical roles in viral infection and replication. Not 
only are chemokine receptors key components of the receptor/fusion complexes of primate" 
immunodeficiency viruses, but chemokines can also influence virus entry and infection. Many 
viruses, in particular herpesviruses, encode chemokines and chemokine receptors that 

20 influence the replication of both the parent virus and other unrelated viruses. The cell surface 
expression of the chemokine receptors is regulated through their interaction with membrane 
trafficking pathways. Ligands induce receptor internalization and downmodulation through 
endocytosis, and recycling is regulated within endosomes. Part of the mechanism through 
which chemokines protect cells from HIV infection is through ligand-induced internalization 

25 of the specific chemokine receptor co-receptors. In addition, mechanisms may exist to regulate . 
the trafficking of newly synthesized receptors to the cell surface. . 

. " Eosinophils play a central role in the pathophysiology of allergic disease (See Simon L, 

et al, 2000, Immunol Cell Biol 78:415). The mechanisms that regulate eosinophil migration 
are complex; however, chemokines arid cytokines produced in both the early and late phases of 

30 the asthmatic response appear to cooperate in eosinophil recruitment. In particular, there exists 
a unique synergy between eotaxin and EL-5. The role of chemokine/cytokine cooperativity has . 
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been investigated in ^Extracellular matrix, adhesion molecu^itegrin interactions, receptor 
polarization and aggregation and the convergence and divergence of intracellular signalling 
pathways. Understanding the mechanisms .whereby eosinophils migrate will allow the 
development of specific therapeutic strategies aimed at attenuating specific components of the 
allergic response. 

New information about the role of tissue inflammation in the pathogenesis of multiple 
sclerosis (MS) has driven a search for effective and specific therapeutics that address leukocyte 
trafficking (See Ransohoff RM, etal.; 2000, Expert Qnin Investig Drugs 9:1 Q79V: These ^ ^ 
; developments in understanding MS are complemented by advances in clarifying the molecular 
mechanisms of leukocyte extrayasation and providing the knowledge base needed to modulate 
tissue inflammation. Of particular interest are the chemokines and their receptors. Chemokines 
constitute a large family of chemoattractanf peptides that regulate the vast spectrum of " 
leukocyte migration events ; - : 

NOV10 and NOV! 1 represent a new subfamily of the chemokine family of proteins. 
NOV10-1 1 are useful in determining changes in expression of genes contained within the 
:chemokine protein family. NOV10-1 1 satisfy a need in the art by providing new diagnostic or 
therapeutic compositions useful in the treatment of disorders associated with alterations in the 
expression of members of the chemolane-associated protein family of proteins. NOV 10-1 1 
nucleic acids, polypeptides, antibodies, and other compositions of the present invention are 
useful in the treatment and/or diagnosis of a variety of diseases and pathologies, including by 
way of nonlimiting example, those involving disorders characterized by altered response to 
pathogens, e.g. HIV and hepatitis, and neuroepithelial disorders, dysplasia, carcinoma, and 
injury resulting from trauma and surgury; , " ... 

A NOV12 sequence according to the invention includes a nucleic acid sequence ■ 
Encoding a^^ 

acid and its encoded polypeptide includes the sequences shown in Table 35. The disclosed 
nucleic acid (SEQ ID NO:23) is 2,392 nucleotides in length and contains an open reading 
frame (ORE) that begins with an ATG initiation codon at nucleotides 233-235 and ends with a 
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TGA stop codon at.nuci^^des 2,283.-2 5 lS5-. The representative^^! 7 encodes a 650 amino 
acid polypeptide (SEQ ID NO:24) with a predicted molecular weight of 74,326.3 Da. PSORT 
analysis of a NOV12 polypeptide predicts a mitochondrial matrix localization with a certainty 
of 0.4513. SIGNALP analysis suggests the lack of a signal peptide. 

• TABLE 35. ' 

TCGGCGCGAGGATTCAGTGGATGAAGAGTACTTATTGCTAGAATGTTCTTCCTCATATGAACTTGACAACGTTCTGCTCT 

CTAATTCCATTTATTTAGCTGTTTCGAATTGATGAGGATGCAGCGAGGAGCTGCCATCTGTGAAATGGGCCCTCACCAGA 

CTCCGAATCTGCCAGTATCTTGCTCTTGGGACTTCCAGCCTCCGGAACTGTAAACACAGCAACAAAAAAGTTA TGAGAAC 

CAAGAGCTCTGAGAAGGCTGCCAACGATGATCACAGTGTCCGTGTGGCCCGTGAAGATGTCAGAGAGAGTTGCCCACCTC 

TTGGTCTGGAAACCTTAAAAATCACAGACTTCCAGCTCCATGCGTCCACGGTGAAGCGCTATGGCCTGGGGGCACATCGA 

GGGAGACTCAACATCCAGGCGGGCATTAATGAAAATGATTTTTATGACGGAGCGTGGTGCGCGGGAAGAAATGACCTCCA ' 

GCAGTGGATTGAAGTGGATGGTGGGCGCCTGACCAGAT-T.CACTGGTGT_CAT_CACT_CAAGGGA GGAACTCCCTCTGGC TGA 

GTGACTGGGTGACATCCTATAAGGTCATGGTGAGCAATGACAGCCACACGTGGGTCACTGTTAAGAATGGATCTGGAGAC - 

ATGATATTTGAGGGAAACAGTGAGAAGGAGATCCCTGTTCTCAATGAGCTACCCGTCCCCATGGTGGCCCGCTACATCCG 

CATAAACCCTCAGTCCTGGTTTGATAATGGGAGGATCTGCATGAGAATGGAGATCCTGGGCTGCCCACTGCCAGATCCTA 

ATAATTATTATCACCGCCGGAACGAGATGACCACCACTGATGACCTGGATTTTAAGCACCACAATTATAAGGAAATGCGC 

- CAGGTACAGTTGATGAAAGTTGTGAATGAAATGTGTCCCAATATCACCAGAATTTACAACATTGGAAAAAGCCACCAGGG 
CCTGAAGCTGTATGCTGTGGAGATCTCAGATCACCCTGGGGAGCATGAAGTCGGTGAGGCCGAGTTCCACTACATCGCGG 
GGGCCCACGGCAATGAGGTGCTGGGCCGGGAGCTGCTGCTGCTGCTGGTGCAGTTCGTGTGTCAGGAGTACTTGGCCCGG 
AATGCGCGCATCGTCCACCTGGTGGAGGAGACGCGGATTCACGTCCTCCCCTCCCTCAACCCCGATGGCTACGAGAAGGC 
CTACGAAGGGGGCTCGGAGCTGGGAGGCTGGTCCCTGGGACGCTGGACCCACGATGGAATTGACATCAACAACAACTTTC 
CTGATTTAAACACGCTGCTCTGGGAGGCAGAGGATCGACAGAATGTCCCCAGGAAAGTTCCCAATCACTATATTGCAATC 
CCTGAGTGGTTTCTGTCGGAAAATGCCACGGTGGTGGCTGCCGAGACCAGAGCAGTCATAGCCTGGATGGAAAAAATCCC 
TTTTGTGCTGGGCGGCAACCTGCAGGGCGGCGAGCTGGTGGTGGCGTACCCCTACGACCTGGTGCGGTCCCCCTGGAAGA 
CGCAGGAACACACCCCCACCCCCGACGACCACGTGTTCCGCTGGCTGGCCTACTCCTATGCCTCCACACACCGCCTCATG 
ACAGACGCCCGGAGGAGGGTGTGCCACACGGAGGACTTCCAAAAGGAGGAGGGGACTGTCAATGGGGCCTCCTGGCACAC . 
CGTCGCTGGAAGTCTGAACGATTTCAGCTACCTTCATACAAACTGCTTCGAACTGTCCATCTACGTGGGCTGTGATAAAT 
ACCCACATGAGAGCCAGCTGCCCGAGGAGTGGGAGAATAACCGGGAATCTCTGATCGTGTTCATGGAGCAGGTTCATCGT. 
GGCATTAAAGGCTTGGTGAGAGATTCACATGGAAAAGGAATCCCAAACGCCATTATCTCCGTAGAAGGCATTAACCATGA 
CATCCGAACAGCCAACGATGGGGATTACTGGCGCCTCCTGAACCCTGGAGAGTATGTGGTCACAGCAAAGGCCGAAGGTT:; 
TCACTGCATCCACCAAGAACTGTATGGTTGGCTATGACATGGGGGCCACAAGGTGTGACTTCACACTTAGCAAAACCAAC / 
ATGGCCAGGATCCGAGAGATCATGGAGAAGTTTGGGAAGCAGCCCGTCAGCCTGCCAGCCAGGCGGCTGAAGCTGCGGGG 
GCGGAAGAGACGACAGCGTGGG TGACCCTCCTGGGCCCTTGAGACTCGTCTGGGACCCATGCAAATTAAACCAACCTGGT 
AGTAGCTCCATAGTGGACTCACTCACTGTTGTTTCCTCTGTAATTCAAGAAGTGCCTGGAAGAGAGGGTGCATTGTGAGG . 
CAGGTCCCAAAAGGGAAGGCTGGAGGCTGAGGCTGTTTTCTTTTCTTTGTTCCCATTTATCCAAATAACTTG (SEQ ID 
NO. : 23) - 

mTKSSEKAANDDHSVRVAREDVRESCPPLGLETLKITDFQLHASTVKRYGLGAHRGRLNIQAGINENDFYDGAW 

- WIEVDARRLTRFTGVITQGRNSLWLSDWVTSYKV^ 

WFDNGSICMRMEILGCPLPDPNNYYHRRNEMTTTDDLDFKHHNYKEMRQVQLMKVVNEMCPNITRIYNIGKSHQGLKLYAVEIS 

DHPGEHEVGEPEFHYIAGAHGNEVLGRELLLLLVQ^^ 

RWTHDGIDINNNFPDLNTLLWEAEDRQWPRKVPNHYIAIPEW 

. YDLVRSPWKTQEHTPTPDDHVFRWLAYSYASTHRLMTDARRRVCHTEDFQKEEGTVNGASWHTVAGSLNDFSYLHTNCFELSIY 
VGCDKYPHESQLPEEWEl^RESLIVFMEQVHRGIKGLVRDSHGKGIPNAIISVEGINHDIRTANDGDYWRLLNPGEYW 
GFTASTKNC^GYDMGATRCDFTLSKTNMARIREIMEKFGKQPVSLPARRLKLRGR.KRRQRG (SEQ ID NO. : 

ANOV12 polypeptide has a high degree of homology (99% identity, 99% similarity) 
with a human membrane-bound protein PRO 1310 polypeptide (P 1 3 1 0; PatP Accession No. : 
Y66645), as is shown in Table 36. Also, a NOV12 polypeptide has a high degree of homology 
(94% identity, 97% similarity) with a human lung tumor-specific antigen polypeptide (HOLT A; 
PatP. Accession No. : B44409), as is shown in Table 37. . 



• TABLE 36. - 

NOV12 : 212 KHSNKKVMRTKSSEKAANDDHSVRVAREDVRESCPPLGLETLKITDFQLHASTVKRYGLG 

391 . -v ; .. . . . - ■■ 

. I II I I I II II I I.I I I I I I I I I (MM I I l-l I U I I I I Mill I I I I II I I I I I I M I I II 
- 4S . 
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03 KHS^fMRTKSSEKAANDDHSVRVAREDVRESCPP^lTLKITDFQLHASTVKRYGLG 

92 AHRGRLNIQAGINENDFYDGAWCAGRNDLQQWIEVDARRLTRFTGVITQGRNSLWLSDWV 
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• pnin . 'I'' 1 lilNiMI!ll llMlllliMIII|.!.|| | |i||.|UilMill [ 1 11111 ' 

P1310: 700 TKNCMVGYDMGATRCDFTLSKTNMARIREIMEKFGKQPVSLPARRLKLRGRKRRQRG- 
756 (SEQ ID NO. : 62) • . . • 

Where | indicates identity and + indicates similarity. 



49 



WO. CM/70978 

TABLE 37. 



PCT/USO 1/09093 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



NOV12: 
835 

HLTA: 

NOV12: 
1015 

HLTA: 
118 

NOV12: 
1195 



.HLTA: 
.178 



NOV12 : 
1375 

HLTA: 
238 

NOV12: 
1555 

HLTA: 

297 : \ 

NO VI 2 : 
1735' 

HLTA: v 
357 

NOV12: 
1915 

HLTA: 
417 

NO VI 2 : 
'2095 

HLTA: 

477' 



656 NSEKEiPVLNELPVPMVARYIRINPQSWFDNGSICMRMEILGCPLPDPNNYYHRRNEMTT 
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1 NSEKEIPVLNELPVPMVARYIRINPQSWFDNGSICMRMEILGCPLPDPNNYYHRRNEMTT 60 

836 TDDLDFKHHNYKEMRQVQLMKWNEMCPNITRIYNIGKSHQGLKLYAVEISDHPGEHEVG 

' 1111111111111111 II I I I I I I I I I I I I I I I I I M l I I I I I 11 I I II I I I I I I I N 
61 .TDDLDFKHHNYKEMRQ — LMKWNEMCPNITRIYNIGKSHQGLKLYAVEISDHPGEHEVG 



1016 EPE FH Y I AGAHGNE VLGRELLLLLVQFVCQE YLARN ARI VHL VEET RI HVL PS LN P DG YE 

'V I 1 1 1 I I ' I 1 I I I J I 1 I 1 1 1 I 1 1 1 I J -i- i + HII 1+1 HI I IIH I H 1 + 1 HI 111 M I 

. 119-EPEFHYIAGAHGNEVLGRELLLLLLHFLCQEYSAQNARIVRLVEETR1H-ILPSLNPDGYE- 



1196 KAYEGGSELGGWSLGRWTHDGIDINNNFPDLNTLLWEAEDRQNVPRKVPNHYIAIPEWFL 

V " I'll I II I I I 1111. 1 II I I I I II I I I i I I I I I l + l I II II Ml I I I I I I I I I I I I I Hi 
179 KAYEGGSELGGWSLGRWTHDGIDINNNFPDLNSLLWEAEDQQNAPRKVPNHYIAIPEWFL 



1376 SENATVVAMTRAVIAWMEKIPFVLGGNLQGGELVVAYPYDLVRSPWKTQEHTPTPDDHV 

' I I II 1 III II 1111111111 II II I II II I I II Hill l + l II I I 11 I I 1 II 11 1*1 I 
239 SENATV-ATETRAVIAWMEKIPFVLGGNLQGGELVVAYPYDMVRSLWKTQEHTPTPDDHV. 



1556 FRWLAYSYASTHRLMTDARRRVCHTEDFQPCEEGTVNGASWHTVAGSLNDFSYLHTNCFEL 
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FRWLAYSYASTHRLMTDARRRVCHTEDFQKEEGTVNGASWHTVAGSLNDFSYLHTNCFEL 



1736 SIYVGCDKYPHESQLPEEWENNRESLIVFMEQVHRGIKGLVRDSHGKGIPNAIISVEGIN 

* ' 1 1 mi 1 1 1 in i + i ii i ii i ii i! i ii 1 1 1 1 1 1 1 1 1 1 i + i 1 1 1 1 ii i i+i 1 1 u + r 

358 SIYVGCDKYPHESELPEEWENNRESLIVFMEQVHRGIKGIVRDLQGKGISNAVISVEGVN t 



-1916 HDIRTANDGDYWRLLNPGEYVVTAKAEGFTASTKNCMVGYDMGATRCDFTLSKTNMARIR 

I I I I I l + l I I I I III I HI I I I I II I I II II I I I II I I II II I I I I I I l + l I l + l H I 
,418 HDI RTAS DGD YWRLLNPGE Y VVTAKAEGFI TSTKNCMVG YDMGATRCDFTLTKTNLARI R 



NOV12: 2096 E I MEKFGKQP VS L PARRLKLRG RKRRQRG 2182. (SEQ ID NO.:. 63) " 

" * * V I'M I I I II I I II l + li I I I II I I II I I I < * "v • • - 

HLTA: 478 EIMETFGKQPVSLPSRRLKLRGRKRRQRG 506 (SEQ ID NO. : 64) 

Where j indicates identity and + indicates similarity. 4 ' 

Carboxypeptidase-like proteins are important in cell differentiation. Layne and co- 
workers found that the aortic carboxypeptidase-like protein, a novel protein with discoidin and 
carboxypeptidase-like domains, is up-regulated during vascular smooth muscle cell : 
differentiation. Phenotypic modulation of vascular smooth muscle cells plays an important role 
in the pathogenesis of arteriosclerosis. In a screen of proteins expressed in human aortic 
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smooth muscle cells, identified a novel gene product desigRed aortic carboxypeptidase- 

like protein (ACLP). The approximately 4-kilobase human cDNA and its mouse homologue 

encode 1158 and 112S amino acid proteins, respectively, that are 85% identical. ACLP is a . 

nonnuclear protein that contains a signal peptide, a lysine- and proline-rich 1 1 -amino acid 

5 ^ repeating motif, a discoidin-Iike domain, and a C-terminal domain with 39% identity to 

., carboxypeptidase E. By Western blot analysis and in situ hybridization, Layne et al. detected 

abundant ACLP expression in the adult aorta, ACLP. was expressed predominantly in the 

. . • .. smooth muscle cells of the adult mouse aorta but not in the adyentitia or in several other 

r tissues. In cultured mouse aortic smooth muscle cells, ACLP mRNA and protein were.up- 

10 regulated 2-3-fold after serum starvation. Using a recently developed neural crest cell to 

smooth muscle cell in vitro differentiation system, Layne and co-workers found that ACLP 

mRNA and protein were not expressed hi neural crest cells but were up-regulated dramatically 

with the differentiation of these cells. These results indicate that ACLP may play a role in 

differentiated vascular smooth muscle cells (See Layne eta!., 1998, J Biol Chem 273:15654). 

15 NOV12 represents anew member of the carboxypeptidase family of proteins. NOV 12 

-. is useful in detemiining changes in .expression of genes contained within the carboxypeptidase 
protein family. NOV12 satisfies a need in the art by providing new diagnostic or therapeutic 
v compositions useful in the treatment of disorders associated with alterations in the expression N 
of members of the carboxypeptidase-associated protein family of proteins. NOV12 nucleic 
20 acids, polypeptides, antibodies, and other compositions of the present invention are useful in 
the treatment and/or diagnosis of a variety of diseases and pathologies, including by, way of 
/ 1 nonlimiting example, those involving disorders of vascular smooth muscle cell differentiation, 
e.g. heart failure, atherosclerosis, hypertension and stroke. * 

The nucleic acids and proteins of the invention are useful in potential therapeutic 
25 applications implicated in disorders characterized by aberrant cell proliferation, differentiation 

and migration, e.g. cancer, angiogenesis, atherosclerosis and obesity, neurological disorders, 
; £g stroke, Pendred syndrome, multiple sclerosis" and Alzheimer's disease, /kef atinocyte ? 
. defects, e.g. lesional psoriatic skin, ischemic disorders, e.g. diabetic retinopathy, hepatic 
disorders, e.g. cirrhotic hepatitis, and pancreatic disorders e.g. acute pancreatitis. For example, 
30 a cDNA encoding a sulfate anion transporter-like protein may be useful in gene therapy for 
1 treating Pendred syndrome and other such disorders, and the sulfate anion transporter-like 
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protein may be useful ^ftn-administered to a subject in need tij^>f. By way of nonlimiting 
example, the compositions of the present invention will have efficacy for treatment of patients 
suffering from disorders of the ion regulatory system. The novel nucleic acids encoding a 
chloride channel-like protein, and the chloride channel-like protein of the invention, or 
fragments thereof, may further be useful in the treatment of cystic fibrosis, Dent's disease, 
Bartter's syndrome and Gittelman's syndrome, development of powerful assay systems for 
functional analysis of various human disorders which will help in understanding of pathology 
of the disease, and development of new drug targets for various disorders . They may also be 
used in diagnostic applications, wherein the presence or amount of the nucleic acid or the 



10 protein are to be assessed. These materials are further useful in the generation of antibodies 
that bind immunospecifically to the novel substances of the invention for use in therapeutic or 
diagnostic methods. , , . •. ' . ' 

NOVX Nucleic Acids C 

15 The nucleic acids of the invention include those that encode a NOVX polypeptide or 

protein. As used herein, the terms polypeptide and protein are interchangeable. 

In some embodiments, a NOVX nucleic acid encodes a mature NOVX polypeptide. As 
used herein, a "mature" form of a polypeptide or protein described herein relates to the product 
of a naturally occurring polypeptide or precursor form or proprotein. The naturally occurring 

20 * polypeptide, precursor or proprotein includes, by way of nonlimiting example, the full-length 
gene product, encoded by the corresponding gene. Alternatively, it may be defined as the A 
polypeptide, precursor or proprotein encoded by an open reading frame described herein. The 
product "mature'' form arises, again by way of nonlimiting example, as a result of one or more 
naturally occurring processing steps that may take place within the cell in which the gene 

25 product arises. Examples of such processing steps leading to a "mature" form of a polypeptide 
or protein include the cleavage of the N-terminal methionine residue encoded by the initiation 
codon of an open reading frame, or the proteolytic cleavage of a signal peptide or leader 
sequence. Thus a mature form arising from a precursor polypeptide or protein that has 
residues 1 to N, where residue 1 is the N-terminal methionine, would have residues 2 through 

30. N remaining after removal of the N-terminal methionine. Alternatively, a mature form arising 
V from a precursor polypeptide or protein having residues 1 to N, in .which an N-terminal signal 
sequence from residue 1 to residue M is cleaved, would have the residues from residue M+l to 
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residue N remaining.- wither as used herein, a "mature" form polypeptide or protein may 
arise from a step of post-translational modification other than a proteolytic cleavage event. 
Such additional processes include, by way of non-limiting example, glycosylation, 
myristoylation or phosphorylation. In general, a mature polypeptide or protein may result ~; 
;from ; the operation of only one of these processes, or a combination of any of them. 

Among the NOVX nucleic acids is the nucleic acid whose sequence is provided in : 
SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23, or a fragment thereof. Additionally, the 
invention includes mutant or variant nucleic acids of SEQ ED NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 
19, 21 or 23, or a fragment thereof, any of whose bases may be changed from the 
corresponding bases shown in SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23, while still 
encoding a protein that maintains at least one of its NO VX-like activities and physiological 
functions (i.e., modulating angiogenesis, neuronal development). The invention further 
includes the complement of the nucleic acid sequence of SEQ ID'NO: 1, 3, 5, 7, 9, 11, 13, 15, 
17, 19, 21 or 23, including fragments, derivatives, analogs and homologs thereof. The 
invention additionally includes nucleic acids or nucleic acid fragments, or complements 
thereto, whose structures include chemical modifications. , / 

One aspect of the invention pertains to isolated nucleic acid molecules that encode 
NOVX proteins or biologically active portions thereof. Also included are nucleic acid 
fragments sufficient for use as hybridization probes to identify NO VX-encoding nucleic acids 
(e.g., NOVX mRNA) and fragments for use as polymerase chain reaction (PCR) primers for : 
the amplification or mutation of NOVX nucleic acid molecules. As used herein, the term 
"nucleic acid molecule" is intended to include DNA molecules (e.g. , cDNA or genomic DNA), 
RNA molecules (e.g. , mRNA), analogs of the DNA or RNA generated using nucleotide 
analogs, and derivatives, fragments and homologs thereof. The nucleic acid molecule can be 
single-stranded or double-stranded, but preferably is double-stranded DNA. 

; "Probes" refer to nucleic acid sequences of variable length, preferably between at least 
.^Q&tlQ. ?ffi?le<^desj(nt), 1 00 nt, ot &s many jas a^ut, ^g;, 6,000 nt, depending on use. _ 
Probes are used in the detection of identical, similar, or complementary nucleic acid , 
.sequences./ Lon^ 

are highly specific and much slower to hybridize than oligomers. Probes may be single-- or 
double-stranded and designed to have specificity in PCR, membrane-based hybridization 
technologies, or ELISA-like technologies; ... -j^'J r :> ^ M :\ . '. 1 
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, An "isolated" n^feic acid molecule is one that is separa from other nucleic acid 
molecules that are present in the natural source of the nucleic acid. Examples of isolated 
nucleic acid molecules include,, but are not limited to, recombinant DNA molecules contained 
in a vector, recombinant DNA molecules maintained in a heterologous host cell, partially or 
5 substantially purified nucleic acid molecules, and synthetic DNA or RNA molecules. > 
Preferably, an "isolated" nucleic acid is free of sequences which naturally flank the nucleic 
acid (z.e., sequences located at the 5' and 3 ! ends of the nucleic acid) in the genomic DNA of 
the organism from which the nucleic acid is derived. For example, in various embodiments, 

the -isolated NOVXnucleic acid molecule can contain less than-about^0-kb^25 kb^S kb r 4-kb, 

10 3 kb, 2 kb, 1 kb, 0.5 kb or 0.1 kb of nucleotide sequences which naturally flank the nucleic 
acid molecule in genomic DNA of the cell from which the nucleic acid is derived. Moreover, 
an-"isolated" nucleic acid molecule, such as a cDNA molecule, can be substantially free of 
other cellular material or culture medium when produced by recombinant techniques, or of 
chemical precursors or other chemicals when chemically synthesized. 

15 A nucleic acid molecule of the present invention, e.g., a nucleic acid molecule haying 

the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13; 15, 17, 19, 21 or 23, or a 
complement of any of this nucleotide sequence, can be isolated using standard molecular - 
biology techniques and the sequence information provided herein. Using all or a portion of the 
nucleic acid sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23, as a : 

20 hybridization probe, NOVX nucleic acid sequences can be isolated using standard i Vi 
hybridization and cloning techniques (e.g., as described in Sambrook et aL, eds., Molecular 
Cloning: A Laboratory Manual 2 nd Ed., Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, NY, 1989; and Ausubel, et ai 9 eds., Current Protocols in Molecular 
Biology, John Wiley & Sons, New York, NY, 1993.) V.- „ 

25 A nucleic acid of the invention can be amplified using cDNA, mRNA or alternatively > 

genomic DNA, as a template and appropriate oligonucleotide primers according to standard 
PCR amplification techniques. The nucleic acid so amplified can be cloned into an 
appropriate vector and characterized by DNA sequence analysis. Furthermore, 
t oligonucleotides corresponding to NOVX nucleotide sequences can be prepared by standard 

30 synthetic techniques, e.g., using an automated DNA synthesizer. 

As used herein, the term "oligonucleotide" refers to a series of linked nucleotide 
residues, which oligonucleotide has a sufficient number of nucleotide bases to be used in a 

. 54 ' 



WO 01/70978 PCT/U SO 1/09093 

PCR reaction. A shor^tgonucleotide sequence may be based^f, or designed from, a , 

genomic .or cDNA sequence and is used to amplify, confirm, or reveal the presence of an 

identical, similar or complementary DNA or RNA in a particular cell or tissue. 

Oligonucleotides comprise portions of a nucleic acid sequence having about 10 nt, 50 nt, or 

5 100 nt in length, preferably about 15 nt to 30 nt in length. In one embodiment, an 

oligonucleotide comprising a nucleic acid molecule less than 100 nt in length would further / 

comprise at lease 6 contiguous nucleotides of SEQ ID NO: -1, 3, 5, 7, 9, 11,. 13, 15, 17* 19, 21 

or 23, or a complement thereof. Oligonucleotides may be chemically synthesized and may be j 

used as probes. ^ : 

10 In another embodiment,,^! isolated nucleic acid molecule of the invention comprises a 

nucleic acid molecule that is a complement of the nucleotide sequence shown in SEQ ID NO : 
1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23, or aportion of this nucleotide sequence. Anucleic 
acid molecule that is complementary to the nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 
7, 9, 11, 13, 15, 17, 19, 21 or 23 is one that is sufficiently complementary to the nucleotide 

15 sequence shown in SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23 that it can hydrogen 
bond with little or no mismatches to the nucleotide sequence shown in SEQ ID NO: 1,3, 5, 7, 
9, 1 1, 13, 15, 17, 19, 21 or 23, thereby forming a stable duplex. 

> As used herein, the term "complementary" refers to Watson-Crick, or Hoogsteen base 
pairing between nucleotide units of a nucleic acid molecule, and the term binding" means the 

20 physical or chemical interaction between two polypeptides or compounds or associated 

polypeptides or compounds or combinations thereof. Binding includes ionic, non-ionic, Von 
der Waals, hydrophobic interactions, etc. A physical interaction can be either direct or ; 
indirect. Indirect interactions may be through or due to the effects of another polypeptide or 
compound. Direct binding refers to interactions that do not take place through, or due to, the - 

25 "effect of another polypeptide or compound, but instead are without other substantial chemical 
intermediates. 

. . . Moreover, the nucleic acid molecule of the invention can comprise only a portion of 
the nucleic acid sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23, e.g., a 

30 portion of NOVX. Fragments provided herein are defined as sequences of at least 6 ^ 
(contiguous) nucleic acids or at least 4 (contiguous) amino acids, a length sufficient to allow 
. ^ for specific hybridization in the case of nucleic acids or for specific recognition of an epitope 
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in the case o£amino aSK, respectively, and are at most some ^fcon less than a full length 
sequence. Fragments may be derived from any contiguous portion of a nucleic acid or amino 
acid sequence of choice. Derivatives are nucleic acid sequences or amino acid sequences 
formed from the native compounds either directly or by modification or partial substitution. 
5 Analogs are nucleic acid sequences or amino acid sequences that have a structure similar to, ' 
but not identical to, the native compound but differs from it in respect to certain components 
or side chains. Analogs may be synthetic or from a different evolutionary origin and may have 
a similar or opposite metabolic activity compared to wild type. * 
Derivatives andanalogs-maybe Ml leng 

10 analog contains a modified nucleic acid or amino acid, as described below. Derivatives or 
• analogs of the nucleic acids or proteins of the invention include,* but are not limited to, 
molecules comprising regions that are substantially homologous to the nucleic acids or 
proteins of the invention, in various embodiments, by at least about 70%, 80%,< 85%; 90%, 
, 95%, 98%, or even 99% identity (with a preferred identity of 80-99%) over a nucleic acid or 

15 amino acid sequence of identical size or when compared to an aligned sequence in which the 
. - alignment is done by a computer homology program known in the art, or whose encoding 
nucleic acid is capable of hybridizing to the complement of a sequence encoding the - 
aforementioned proteins under stringent, moderately stringent, or low stringent conditions. 
See e.g. Ausubel, et al, Current Protocols IN Molecular Biology, John Wiley & Sons, 

20 New York, NY, 1993, and below. An exemplary program is the Gap program (Wisconsin 
Sequence Analysis Package, Version 8 for UNIX, Genetics Computer Group, University r 
Research Park, Madison, WI) using the default settings, which uses the algorithm of Smith and 
Waterman (Advi Appl. Math., 1981^ 2: 482-489, which is incorporated herein by reference in 
its entirety). * : . >: - . • - ' . > 

25 - A "homologous nucleic acid sequence" or "homologous amino acid sequence, 5 ' or * C 
variations thereof, refer to sequences characterized by a homology at the nucleotide level or 
amino acid level as discussed above. Homologous nucleotide sequences encode those 
sequences coding for isoforms of a NOVX polypeptide. Isoforms can be expressed in - 
different tissues of the same organism as a result of,*for example, alternative splicing of RNA. 

30 Alternatively, isoforms can be encoded by different genes. In the present invention, 
homologous nucleotide sequences include nucleotide sequences encoding for a NOVX * 
polypeptide of species other than humans, including, but not limited to, mammals, and thus 
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can include, e.g. , moui^atj rabbit, dog, cat cow, horsey and' offlR organisms. Homologous 
nucleotide sequences, also include, but are' not limited to, naturally occurring allelic variations 
and mutations of the nucleotide sequences set forth herein; A homologous nucleotide ^ 
sequence does not, however, include the nucleotide sequence encoding huma NO VX : protein. 
Homologous nucleic acid sequences include those nucleic acid sequences that encode .. ,/<■■ 
conservative amino acid substitutions (see below) SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 
20, 22 or 24, as well as a polypeptide having NOVX activity. Biological activities of the 
NOVX proteins are described below, A homologous amino acid sequence does not encode the 
amino acid sequence of a huma NOVX polypeptide. \ / • ;i : 

. . The nucleotide sequence determined from the cloning of the huma NOVX gene allows 
for the generation of probes and primers designed for use in identifying and/or cloning NOVX 
homologues in other cell types, eg;, from other tissues, as well as NOVX homologues from \ 
other mammals. The probe/primer typically comprises a substantially purified : - /■ - : 
oligonucleotide. The oligonucleotide typically comprises a region of nucleotide sequence that 
• hybridizes under stringent conditions to at least about 12, 25, 50, 100, 150, 200, 250, 300, 350 . 
or 400 or more consecutive sense strand nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 
13, 15, 17, 19, 21 or 23 ; or v ari anti-sense strand nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 
9, 11, 13, 15, 17, 19, 21 or 23; or of a naturally occurring mutant of S ID NO : 1 , 3, 5, 7, 9, 
11,-13, 15, 17, 19,21 or 23. : > r ■ ; t ; ; -y, - - - \ ; 

Probes based on the huma NOVX nucleotide sequence can be used to detect transcripts 
or genomic sequences encoding the same or homologous proteins. In various embodiments, 
; the probe further comprises a label group attached thereto, e.g., the label group can be; a , 
radioisotope, a fluorescent compound, an enzyme, or an enzyme co-factor; : Such probes can be 
used as a part of a diagnostic test kit for identifying cells or tissue which misexpress a NOVX - 
^protein, such as by measuring a level of a NOVXrencoding nucleic acid in a sample of cells: : : 
from a subject e.g., detecting NOVX mRNA levels or determining whether a genomic NOVX 
gene has been niutated or deleted. ; _ _ ^ ^ ; 1 Ziw ; [ 

: '<■■■;: A "polypeptide haying a biologically active portion of NOVX" refers to polypeptides 
^exffitinffeti\ 

present invention, including mature forms, as measured in a particular biological assay, with or 
without dose dependency. A nucleic acid fragment encoding a "biologically active portion of 
, KDVX" . can be prepared by isob 
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21 or 23 that encodes U^lypeptide having a NOVX biological^fcivity (biological activities of 
the NOVX proteins are described below), expressing the encoded portion of NOVX protein 
(e.g., by recombinant expression in vitro) and assessing the activity of the encoded portion of 
NOVX. For example, a nucleic acid fragment encoding a biologically active portion of 
5 NOVX can optionally include an ATP-binding domain. In another embodiment,* a nucleic 

acid fragment encoding a biologically active portion of NOVX includes one or more regions. . 

i ■ 

. NOVXVariants t \ - ; ' • % / . ■ 

— — ~ — — ^The invention-further encompasses nucleic acid-mote^ — 
10 . nucleotide sequences shown in SEQ ID NO: 1,3,-5, 7, 9, 11, 13, 15, 17, 19, 21 or 23 due to the 
degeneracy of the genetic code. These nucleic acids thus encode the same NOVX protein as 
that encoded by thenucleotide sequence shown in SEQ ID NO: 1, 3, 5; 7, 9, 11, 13, 15, 17, 19, 
21 or 23 e.g., the polypeptide of SEQ ED NO: 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22 or 24. In 
another embodiment, an isolated nucleic acid molecule of the invention has a nucleotide 
15 sequence encoding 'a protein having an amino acid sequence shown SEQ ID NO: 2, 4, 6, 8, -10, 
12,14, 16, 18, 20, 22 or 24. - 

\ ; ; : . In addition to the huma NOVX nucleotide sequence shown in SEQ ID NO: 1, 3, 5, 7, 
'. 9, 11, 13, 15, 17, 19, 21 or 23, it will be appreciated by those skilledin the artthatDNA 

sequence polymorphisms that lead to changes in the amino acid sequences of NOVX may : 
20 . exist within a population (e.g. , the human population). Such genetic polymorphism in the A 

NOVX gene may exist among individuals within a population due to natural allelic variation. 

As used herein, the terms /V gene" and "recombinant gene" refer to nucleic acid molecules 
: comprising an- open reading frame encoding a NOVX protein, preferably a mammalia NOVX 

protein. Such natural allelic variations can typically result in 1-5% Variance in the nucleotide 
25 sequence of the NOVX gene, Any and all such nucleotide variations and resulting amino acid 

polymorphisms in NOVX that are the result of natural allelic variation and thatdo not alter the 

functional activity of NOVX are intended to be within the scope of the invention. ; 
: ■ . ; Moreover, nucleic acid molecules encoding NOVX proteins from other species, and 

thus that have a nucleotide sequence that differs from the human sequence of SEQ ID NO: 1, 
30 3, 5, 7, 9, 11; 13v 15, 17,19, 21 or 23 are intended to be within the scope of the invention. 

Nucleic acid molecules corresponding to natural allelic variants and homologues of the NOVX 
. cDNAsofthe invention can be isolated based on their homology to the huma NOVX nucleic 
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acids disclosed herein ftig the human cDNAs, or a portion th Jfcf, as a hybridization probe 
according to standard hybridization techniques under stringent hybridization conditions. For 
example, a soluble huma NO VX cDNA can be isolated based on its homology to human 
membrane-bound NOVX. Likewise, a membrane-bound huma NOVX cDNA canbeisolated 
based.on its homology to soluble huma NOVX. , 

Accordingly, in another embodiment, an isolated nucleic acid molecule of the 
invention is at least 6 nucleotides in length and hybridizes under stringent conditions to the 
nucleic acid molecule comprising the nuclei sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 
15, 17, 19, 21 or 23. In another embodiment, the nucleic acid is at least 10, 25, 50, 100, 250, 
500 or 750 nucleotides in. length. In another embodiment, an isolated nucleic acid molecule of 
the invention hybridizes to the coding region. As used herein, the term -'hybridizes under 
stringent conditions" is intended to describe conditions for hybridization and washing under 
which nucleotide sequences at least 60% homologous to each other typically remain , 
hybridized to each other. ^ > ' ■ '• 

, Homologs (i.e., nucleic acids encoding NOVX proteins derived from species other than 
human) or other related sequences (e.g, paralogs) can be obtained by low,, moderate or high 
stringency hybridization with all or a portion of the particular human sequence as a probe 
using methods well known in the art for nucleic acid hybridization and cloning. ; 

■ As used herein, the phrase "stringent hybridization conditions" refers to conditions 
under which a probe, primer or oligonucleotide .will hybridize to its target sequence, but to no 
other sequences. Stringent conditions are sequence-dependent and will be different in - 
different circumstances. Longer sequences hybridize specifically at higher temperatures than 
shorter, sequences. Generally, stringent conditions are selected to be about 5°C lower than the 
themial melting point (TJ for the specific sequence at a defined ionic strength and pH. The 
Tm is the temperature (under defined ionic strength, pH and nucleic acid concentration) at 
which 50% of the probes complementary to the target sequence hybridize to the target 
sequence at equilibrium. Since the target sequences are generally present at excess, at Tm, 
50% of the probes are.occupied atequiUbriuni. Typically, stringent conditions will be those in 
.which the - s alt ^coneentration less than ab out 1 . OM sodium io% typically about-O^O M 
sodium ion (or other salts) at pH 7.0 to S.3 and the temperature is at least about 30°C for short 
probes, primers or oligonucleotides (e.g. - 9 10 nt to 50 nt) and at least about 60 d C for longer 
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probes, primers and olifftucleotides.^Stringent conditions ma^feo be achieved with the 
addition of destabilizing agents, such as formamide.: — 

Stringent conditions are known to those skilled in the art and can be found in Current 
Protocols in Molecular Biology, John Wiley & Sons, N.Y. (1989), 6.3.1-6.3 .6. 
5 Preferably, the conditions are such that sequences at least about 65%, 70%, 75%, 85%, 90%, - 
95%, 98%, or 99% homologous to each other typically remain hybridized to each other. 
A non-limiting example of stringent hybridization conditions is hybridization in a high salt 
buffer comprising 6X SSC,,50 mM Tris-HCl (pH 7:5), 1 raM EDTA, 0.02% PVP, 0.02% 
—^Eicoll,-0.02% BSA, and 500 mg/ml denatured-salmon s 

10 is followed by one or more washes in 0.2X SSC, 0.01% BSA at 50°C. An isolated nucleic : 
acid molecule of the invention that hybridizes under stringent conditions to the sequence of 
SEQ ID NO: 1, 3, 5, 7, 9, 1 1,13, 15, 17, 19, 21 or 23 corresponds to a naturally occurring 
nucleic acid molecule. As used herein, a "naturally-occurring" nucleic acid molecule refers to 
' an RNA or DNA molecule having a nucleotide sequence that occurs in nature (e.g. , encodes a 

15 natural protein). ' 

In a second embodiment, a nucleic acid sequence that is hybridizable to the nucleic; 
acid molecule comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15,;17, 
19, 21 or 23; or fragments, analogs or derivatives thereof, under conditions of moderate 
stringency is provided. A non-limiting example of moderate stringency hybridization 

20 conditions are hybridization in 6X SSC, 5X Denhardt's solution, 0.5% SDS and 100 mg/ml 
denatured salmon sperm DNA at 55°C, followed by one or more washes in IX SSC,^0.1% 
SDS at 37°C. Other conditions of moderate stringency that may be used are well known in the 
art -See, e.g.- Ausubel etaL (eds.\ 1993, CURRENT PROTOCOLS IN MOLECULAR BIOLOGY, 
John Wiley & Sons, NY, andKriegler, 1990, Gene Transfer and Expression, A . 

25 Laboratory Manual, Stockton Press, NY. > • . r i >/. 

! In a third embodiment, a nucleic acid that is hybridizable to the nucleic acid molecule 

comprising the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 13, 15, 17, 19, 21 or 23, 
or fragments, analogs or derivatives thereof, under conditions of low stringency, is provided. 
A non-limiting example of low stringency hybridization conditions are hybridization in 35% 

30 formamide, 5X SSC, 50 mM Tris-HCl (pH 7.5), 5 mM EDTA, 0.02% PVP, 0.02% Ficoll, • 
0.2% BSA, 100 mg/ml denatured salmon sperm DNA, 10% (wt/vol) dextran sulfate at 40°C, 
followed by one or more washes in 2X SSC, 25 mM Tris-HCl (pH 7.4), 5 mM EDTA, and 
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0.1% SDS at 50°C. dftr conditions of low stringency that m^fie used are well known in the 
art (e.g., as employed for cross-species hybridizations). See, e.g., Ausubel etal (eds.), 1993, 
. Current Protocols in Molecular Biology, John Wiley & Sons, NY, and Kriegler, 1990, 
Gene Transfer And Expression, A Laboratory Manual, Stockton Press, NY; Shilo and 
5 Weinberg, 1981;^ . 

Conservative mutations 

_ ? ; In addition to naturally-occurring allelic variants of the NOVX sequence that may exist 
in the population, the skilled artisan will further appreciate that changes can be introduced by 

10 mutation into the nucleotide sequence of SEQ ID NO: ,1, 3, 5, 7, 9, 11,13, 15, 17, 19, 21 or 23, 
thereby leading to changes in the amino acid sequence of the encoded NOVX protein, without 
altering the functional ability of the NOVX protein. For example, nucleotide substitutions 
. : . leading to amino acid substitutions at "non-essential" amino acid residues can be made in the 
sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23. A "non-essential"; amino 

15 acid residue is a residue that can be altered from the wild-type sequence of NOVX without 
altering the biological activity, whereas an "essential" amino acid residue is required for 
biological activity. For example, amino acid residues that are conserved among the NOVX 
proteins of the present invention, are predicted to be particularly unamenable to alteration. 
Another aspect of the invention pertains to nucleic acid molecules encoding NOVX 

20 proteins that contain changes in amino acid residues that are not essential for activity v Such 
, NOVX proteins differ in amino acid sequence from SEQ ID NO: 2, A 6, 8, 10, 12^ 14, 16, 18, 
20, 22 or 24, yet retain biological activity. In one embodiment, the isolated nucleic acid 
molecule comprises a nucleotide sequence encoding a protein, wherein the protein comprises 
an amino acid sequence at least about 75% homologous to the amino acid sequence of SEQ ID 

25 NO: 2,4, 6,8/10, 12, 14, 16, IS, 20, 22 or 24 . Preferably, the protein encoded by the nucleic 
acid is at least about 80% homologous to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 
24, more preferably at least about 90%, 95%, 98%, and most preferably at least about 99% 
homologous to SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24. . , 

30 protein of can be created by introducing one or more nucleotide substitutions, additions or 

deletions into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 11,13, 15, 17, 19, 21 or 23 , 
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such that one or more SRno.acid substitutions,. additions or dellfcns are introduced into the 

encoded protein. • * . ' ; . '•■ " • . • 

Mutations can be introduced into the nucleotide sequence of SEQ ID NO: 1, 3, 5, 7, 9, 
.11, 13,1"5, 17, 19, 21 or23 by standard techniques, such as site-directed mutagenesis and 
5 PCR-mediated mutagenesis. Preferably, conservative amino acid substitutions are made at one 
or more predicted non-essential amino acid residues. A "conservative amino acid substitution 11 
is one in which the amino acid residue is replaced with an amino acid residue having a similar 
side chain. Families of amino acid residues having similar side chains have been defined in 

____the art.^These-faniiliesinclude amino acids with basic side chaim (^gv^lysine r arginine,- — — 

10 histidine), acidic side chains (e.g. , aspartic acid, glutamic acid), uncharged polar side chains : . 
6?.g. 5 glycine; asparagine, glutamine; serine, threonine,' tyrosine, cysteine), nonpolar side 
chains (e.g.- alanine, valine, leucine, isoleucine, proline, phenylalanine, methionine, 
tryptophan), beta-branched side chains (e.g., threonine, valine, isoleucine) and aromatic side 
chains (e.g., tyrosine, phenylalanine, tryptophan, histidine). Thus, a predicted nonessential 

15 amino acid residue in NOVX is replaced with another amino acid residue from the same side 
chain family. Alternatively, in another embodiment, mutations can be introduced randomly 
along all or part of a NOVX coding sequence, such as by saturation mutagenesis, and the 
resultant mutants can be screened for NOVX biological activity to identify mutants that retain 
activity. Following mutagenesis of SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23 the 

20 encoded protein can be expressed by any recombinant technology known in the art and the 
. > activity of the protein can be determined; • \ 

. : - ..v i In one.embodiment, a mutant NOVX protein can be assayed for (1) the ability to form 
protein-protein interactions with' other NOVX proteins, other cell-surface proteins, or i 
biologically active portions thereof, (2) complex formation between a mutant NOVX protein 

25 and a NOVX receptor; (3) the ability of a mutant NOVX protein to bind to an intracellular ' 
target protein or biologically active portion thereof; (e.g. , avidin proteins); (4) the ability to 
bind NOVX protein; or (5) the ability to specifically bind an anti-NOVX protein antibody. 

Antisense NOVX Nucleic Acids ; - 

30 Another aspect of the invention pertains to isolated antisense nucleic acid molecules * 

that are hybridizable to or complementary to the nucleic acid molecule comprising the * ; 
nucleotide sequence of SEQ ID NO: 1, 3, 5,7, 9, 11, 13, 15, 17, 19, 21 or 23, or fragments, 
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~ > analogs or derivatives ;^^eof/ An 'lantise 

that is complementary to a "sense" nucleic acid encoding a protein, e.g. , complementary to the " 
coding strand of a double-stranded cDNA molecule, or complementary to mi mRNA sequence. 
In specific aspects, antisense nucleic acid molecules are provided that comprise a sequence 
. 5 V ■ complementary to at least about 10, 25, 50, 100, 250 or 500 nucleotides or an entire NOVX ' ; 
coding strand, or to only a portion thereof. Nucleic acid 1 molecules encoding fragments, 
homologs, derivatives and analogs of a NOVX protein of SEQ I^N^ 
16, IS, 20/22,.or 24, or antisense nucleic acids complementary to_ a 

sequence of SEQ IDNO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23 are additionally provided. 
10 In one embodiment, an antisense nucleic acid molecule is antisense to a "coding ; 

region" of the coding strand of a nucleotide sequence encoding NOVX. The term "coding 
region" refers to the region of the nucleotide sequence comprising codons which are translated 
into amino acid residues (e.g., the protein coding region of huma NOVX corresponds to SEQ 
EDNO:2, 4,6,8, 10, 12, 14, 16, 18, 20, 22or24). In another embodiment, the antisense 
, 15 ., nucleic acid molecule is antisense to a "noncoding region" of the coding strand of a nucleotide , 
sequence encoding NOVX. The term "noncoding region" refers to 5\and 3' sequences winch 
flank the coding region that are not translated into amino acids {i.e., also referred to as 5' and 3' 
- V untranslated regions). - v : ; ^ 

Given the coding strand sequences encoding NOVX disclosed herein (e.g., SEQ ID 
20 NO: ,1,3,5,,7, 9, 11, 13, 15, 17, 19, 21, or 23), antisense nucleic acids .of the invention can be 
/designed according to the rales of Watson ^ 
nucleic acid molecule can be complementary to the entire, coding region of NOVX mRNA, but 
- more preferably is an oligonucleotide that is antisense to only a portion of the coding or 
noncoding region of NOVX mRNA. For example, the antisense oligonucleotide can be 
25 complementary to the region surrounding the translation start site of NOVX mRNA. An 
antisense oligonucleotide can be, for example, about 5, 10, 15, 20, 25, 30, 35, 40, 45 or 50 
nucleotides in length. An antisense nucleic 

chemical synthesis or enzymatic ligation reactions using procedures known in the art. For 

30 synthesized using naturally occurring nucleotides or .variously modified nucleotides designed ^ 
to increase the biological stability of the molecules or to increasethephysical stability of Hie 
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. duplex formed betwee^ee antisense and sense nucleic acids, e j^phosphorothioate 

derivatives and acridine substituted nucleotides can be used. ■ ' : / , ; 

Examples of modified nucleotides, that can be used to generate the antisense nucleic 
acid include: 5-fluorouracil s 5-bromouracil, 5-chlorouracil, 5-iodouracil, hypoxanthine,/ 
5 xanthine, 4-acetylcytosine, 5-(carboxyhydroxylmethyl) uracil, 5-carboxymethylaminomethyl- 
2-thiouridine, 5-carboxymethylaminomethyluracil, dihydrouracil, beta-D-galactosylqueosine, 
inosine, N6-isopentenyladenine, 1-methylguanine, 1-methylinosine, 2,2-dimethylguanine, 
2-methyladenine, 2-methylguanine, 3-methylcytosine, 5-methylcytosine, N6-adenine, ; * 

_^J7^mediylguanme,_5^m — 

10 beta-D-mannosylqueosine, SVmethoxycarboxymethyluracil, 5-methoxyuracil, 

2- methylthio-N6-isopentenyladenine, uracil-5-oxyacetic acid (v), wybutoxosine, pseudouracil, 
queosine, 2-thiocytosine, 5-methyl-2-thiouracil, 2-thiouracil, 4-thiouracil, 5-methyluracil, 
uracil-5-oxyacetic acid methylester, uracil-5-oxyacetic acid (v), 5-methyl-2-thiouracil, 

3- (3-amino-3-N-2-carboxypropyl) uracil, (acp3)w, and 2,6-diaminopurine. Alternatively, the 
15 antisense nucleic acid can be produced biologically using an expression vector into which a 

nucleic acid has been subcloned in an antisense orientation (i.e., RNA transcribed from the 
inserted nucleic acid will be of an antisense orientation to a target nucleic acid of interest,' 
described further in the following subsection). 

The antisense nucleic acid molecules of the invention are typically administered to a 

20 subject or generated in situ such that they hybridize with or bind to cellular mRNA and/or 
genomic DNA encoding a NOVX protein to thereby inhibit expression of the protein, e.g. , by 
inhibiting transcription and/or translation.* The hybridization can be by conventional ^ 
nucleotide complementarity to form a stable duplex,. or, for example, in the case of an ,\ 
antisense nucleic acid molecule that binds to DNA- duplexes, through specific interactions in 

25 the major groove of the double helix. An example of a route of administration of antisense : 1' 
. nucleic. acid molecules of the invention includes direct injection at a tissue site. Alternatively, 
antisense nucleic acid molecules can bemodified to target selected cells and then administered 
systemically. For example, for systemic administration, antisense molecules can be modified 
such that they specifically bind to receptors or antigens expressed on a selected cell surface, 

30 e.g., by linking the antisense nucleic acid molecules to peptides or antibodies that bind to cell\ 
surface receptors or antigens. The antisense nucleic acid molecules can also be delivered to 
cells using the vectors described herein. To achieve sufficient intracellular concentrations of 
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jim^~ V antisense molecules v ^ 

under the control of a strong pol II or pol HI promoter are preferred. * . : - . ; 

In yet another- embodiment, the antisensenucleic acid molecule of the invention is an 
> a-anomeric nucleic acid molecule. An a-anomeric nucleic acid molecule forms specific 
5, double-stranded hybrids with complementary RNA in which, contrary to the usual |3-units, the 
. strands run parallel to each other (Gaultier et ah (1987) Nucleic Acids Res 15: 6625-6641). 
The antisense nucleic acid molecule can also comprise a 2 f -o-methylribonucleotide (Indue ^ 
_ _;. _ ; _ ; j al (1987) Nucleic Acids, Res 15; 613J-6148) pr a chimeric RNA -DNA analogue (Inoue et al. y 
u (\m\FEBS Lett 2\S\ 327-330). ; ; - ^ : : / : 

10 Such modifications include, by way of nonlimiting example, modified bases, and 

nucleic acids whose sugar phosphate backbones are modified or derivatized. These 
' , modifications are carried out at least in part to enhance the chemical stability of the modified 
nucleic acid, such that they may be used, for example, as antisense binding nucleic acids in 
therapeutic applications in a subject. ; , ' \ ' - : 

NOVX Ribozymes and PNA moieties v 
\ : In still another embodiment, an antisense nucleic acid of the invention is a ribozyme. 
Ribozymes are catalytic RNA molecules with ribonuclease activity that are capable of cleaving 
a single-stranded nucleic acid, such as a mRNA, to which they have a complementary region. 
20 :; . Thus, ribozymes (e.g. , hammerhead ribozymes (described in Haselhoff and Gerlach (1988) 
; ^ Mzft/re 334:585-591)) can be used to catalytically cleave NOVX mRNA transcripts to thereby 
inhibit translation df NOVX mRNA. A ribozynie having specificity for a NOVX-encodm^ ; 
; nucleic acid can be designed based upon the nucleotide sequence of a NOVX DNA disclosed 
herein (z.e, SEQ ID.NO: 1, 3, 5, 7, 9, 11,13,15, 17, 19, 21 or 23). For example, a derivative 
25 of a Tetrahymena L-19 IVS RNA can be constructed in which the nucleotide sequence of the - 
active site is complementary to the nucleotide sequence to be cleaved in a NOVX-encoding 
_ - v _\mRNA: See, e.g.,Cec^ 

5,116,742. Alternatively, NOVX mRNA can be used to select a catalytic RNA having a 

,^ 

30 Science 261:1411.1418/ : - ■ ■ : v ; r /> . . ; V ; 

\ : ; Alternatively^ NOVX gene expression can be inhibited by targeting nucleotide : : ; 
' r .' .-LI-- sequencesx.omplementary to tfe (e.g., the NOVX promoter 

" : ■ ' \ . ; ■-■ ■■ ■ ' ', ■ ' - . ■ . -65 V • • > * V ■ ■ - ■ ■ ■ ■ ' 
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and/or enhancers) to f JR triple helical structures that prevent ^J^cription of the NOVX gene 
in target cells. See generally, Helene. (1991) Anticancer Dmg Des. 6: 569-84; Helene. et al. 
(1992) Ann. N.Y. Acad. Sci. 660:27-36; and Maher (1992) BioassaysU: 807-15. 
u . t In various embodiments, the nucleic acids of NOVX can be modifiedat the base 
5 moiety, sugar moiety or phosphate backbone to improve, e.g., the stability, hybridization, or. 
solubility of the molecule. ¥or example,' the deoxyribose phosphate backbone of the nucleic 
acids can be modified to generate peptide nucleic acids (see Hyrup et aL (1996) BioorgMed 
Chem 4: 5-23). As used herein, the terms "peptide nucleic acids" or "PNAs" refer to nucleic 
acid mimics , e.g. , DNA mimics,_in whichihe deoxyribose^phosphate-backbone is replaced-by 

10 a pseudopeptide backbone and only the four natural nucleobases are retained. The neutral 

backbone of PNAs has been shown to allow for specific hybridization to DNA and RNA under 
conditions of low ionic strength. The synthesis of PNA oligomers can be performed using 
standard solid phase peptide synthesis protocols as described in Hyrup et aL (1996) above; 
Perry-CKeefe et al (1996) PNAS 93: 14670-675. 

15 PNAs of NOVX can be used in therapeutic and diagnostic applications. For example,' 

PNAs can be used as antisense or antigene agents^ for. sequence-specific modulation of gene 
expression by, e.g. , inducing transcription or translation arrest or inhibiting replication. , PNAs 
of NOVX can also be used, e.g. , in the analysis of single base pair mutations in a gene by, e.g. , 
*■ PNA directed PCR clamping; as artificial restriction enzymes when used in combination with 

20 other enzymes, e.g., SI nucleases (Hyrup B. (1996) above); or as probes or primers for DNA 7 
sequence and hybridization (Hyrup et al: (1 996), above; Perry-O f Keefe (1 996), above). ; 

-In another embodiment, PNAs of NOVX can be modified, e.g., to enhance their ; 
stability or cellular uptake, by attaching lipophilic or other helper groups to PNA, by , the 
formation of PNA-DNA chimeras, or by the use of liposomes' or other techniques of drug 

25 delivery known in the art.. For example, PNA-DNA chimeras of NOVX can be generated that 
may combine the advantageous properties of PNA and DNA. Such chimeras allow DNA 
recognition enzymes, e.g. . RNase H and DNA polymerases, to interact with the DNA portion 
while the PNA portion would provide high binding affinity and specificity; PNA-DNA 
chimeras can be linked using linkers of appropriate lengths selected in terms of base stacking, 

30 number of bonds between the nucleobases, and orientation (Hyrup (1996) above). The 

synthesis of PNA-DNA chimeras can be performed as described in Hyrup (1996) above and 
- Finn et aL (1996) Nucl Acids Res 24: 3357-63. For example, a DNA chain can be synthesized 

;\ '. ' ; .66 
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: on a solid, support usii^^andard phosphoramidite couplingxh 

nucleoside analogs, e.g., 5'-(4-methoxytrityl) arnino-5'-deoxy-thymidine phosphoramidite, can 
be used between the PNA and the 5' end of DNA (Mag et al. (1989) Nucl Acid Res 17: . 
'.*..* 5973-88). PNA monomers are then coupled in a stepwise manner to produce a chimeric 
5 , molecule with a 5' PNA segment and a 3' DNA segment (Finn et al. (1996) above). 

Alternatively, chimeric molecules can be synthesized with a 5' DNA segment and a 3' PNA 
, :'. segment. See, Petersen et al. (1975) BioorgMed Chem Lett 5: 1119-11124. , ; - 
. ■ In other embodiments, the oligonucleotide may includeother appended groups such ias 

peptides (e.g., for targeting host cell receptors in vivo), or agents facilitating transport across 
10 the cell membrane (see, e.g., Letsingere? al, 1989, Proc. Natl. Acad. Sci. U;S.A. - 

86:6553-6556; Lemaitre et al, 1987, Proc. Natl. Acad. Sci. 84:648-652; PCT Publication No. 
W088/09810) or the blood-brain barrier (see, e:g., PCT Publication No. W089/10134). In 
addition, oligonucleotides can be modified with hybridization triggered cleavage agents (See,- 
e:g.,Kxo\ etal., 1988, BioTechniques 6:958-976) or mtercalating agents. (See, eg., Zon,19S8, 
15 Pharm. Res. 5: 539-549). Tq..this end, the oligonucleotide may be conjugated to another ., 
molecule, e.g., a peptide, a hybridization triggered cross-linking agent, a transport agent, a 
hybridization-triggered cleavage agent, etc. V 

NOVX Polypeptides 

20 A NOVX polypeptide of the invention includes the NO VX-like protein whose 

sequence is provided SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24. the invention 
also includes a mutant or variant protein any of whose residues may be changed from , the 
corresponding residue shown SEQ ID NO: 2, 4, 6, 8, 10, 12, 14,16, 18, 20,22 or 24 while still 
encoding a protein that maintains its NOVX-like activities and physiological functions,, or a 
25 . functional fragment thereof. In some embodiments, up to 20% or more of the residues may be 
so changed in the mutant or variant protein. In some embodiments, the NOVX polypeptide 
according to the invention is a mature polypeptide. 

• In general, a NOVX -like variant that preserves NOVX-like function includes any 
. ^; . ^aria^ 

30 amino acids, and further include the possibility of inserting an additional residue or.residues ; 
between two residues of the parent protein as well as the possibility of deleting one or more 
s residues from the parent sequence. Any amino acid substitution, insertion, or deletion is 

' ' .' •. ' : :•■ '• 67 '. 
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encompassed by, the irWRtion;. In favorable cfrcumstances, th^fe>stitution is a conservative 
substitution as defined above. * . .• , • i * - 

One. aspect of the invention pertains to isolated NOVX proteins, and biologically active 
portions thereof, or derivatives, fragments, analogs or homologs thereof. Also provided are 
polypeptide fragments suitable for use as immunogens to raise anti-NOVX antibodies. In one 
embodiment, native NOVX proteins can be isolated from cells or tissue sources by an ' . 
appropriate purification scheme using standard protein purification techniques. In another 
embodiment, NOVX proteins are produced by recombinant DNA techniques. Alternative to 
-recombinant-expression r a NOVX-protein or-polypeptide can-be synthesized-chemically-using— 



10 standard peptide synthesis techniques. 

, . An "isolated" or "purified" protein or biologically active portion thereof is substantially 
free of cellular material or other contaminating proteins from the cell or tissue source from 
; which the NOVX protein is derived, or substantially free from chemical precursors or other 
. chemicals when chemically synthesized. The language "substantially free of cellular material" 

1 5 includes preparations of NOVX protein in which the protein is separated from cellular . * 
components of the cells from which it is isolated or recombinantly produced. In one 
embodiment, the language "substantially free of cellular material" includes preparations of 
NOVX protein having less than about 30% (by dry weight) of non-NOVX protein (also 
referred to herein as a "contaminating protein"), more preferably less than about 20% of , 

20 non-NOVX protein, still more preferably less than about 10% of non-NOVX protein, and most 
. preferably less than about 5% non-NOVX protein. When the NOVX protein or biologically 
active portion-thereof is recombinantly produced, it is also preferably substantially free of 
culture medium, i.e. 9 culture medium represents less than about 20%, more preferably less than 
about 10%, and most preferably less than about 5% of the volume of the protein preparation. 

25 The language "substantially free of chemical precursors or other chemicals 1 ' includes' ^ 

preparations of NOVX protein in which the protein . is separated from chemical precursors or 
other chemicals that are involved in the synthesis of the protein. In one embodiment, the 
language "substantially free of chemical precursors or other chemicals", includes preparations 
of NOVX protein having less than about 30% (by dry weight) of chemical precursors or 

30 non-NOVX chemicals, more preferably less than about 20% chemical precursors or . 
non-NOVX chemicals, still more preferably less than about 10% chemical precursors or 
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• non-NOVX chemical^Rd most preferably less than about 1 5%Wemical precursors or + 
non-NOVX; chemicals. ' : , - . ; v 

Biologically active portions of a NOVX protein include peptides comprising amino 
, acid sequences sufficiently homologous to or derived from the amino acid sequence of the 
5 . . NOVX protein, e.g., the amino acid sequence shown SEQ ID NO; 2, 4, 6, S, 10, 12,14, 16, 18, 
V 20, 22 or 24 that include fewer amino acids than the full length NOVX proteins, and exhibit at 
/ least one activity of. a NOVX protein. Typically, biologically active portions comprise a 

i : or ;.,._ : 7. „.•„•. 

of a NOVXprotein can be a polypeptide which is, for example, 10, 25, 50, 100 or more amino " : ■ \ 
10 acids in length. ; 0 ' v ? V 

' ' A biologically active portion of a NOVX protein of the present invention may contain : • 
at least one of the above-identified domains conserved between the NOVX proteins, e.g. TSR 
modules. Moreover, other biologically active portions, in which other regions of the protein 
are deleted, can be prepared by recombinant techniques and evaluated for one or more of the 
15 functional activities of a native NOVX protein. ^ y y - ! 

In an embodiment, the NQVX protein has an amino acid sequence shown SEQ ID NO: ■ 
2,4, 6, 8,10, 12, 14, 16, 18, 20, 22 or 24. In other embodiments, the NOVX protein is 
: substantially homologous to SEQ ID NO: 2, 4, 6, 8, 10,12, 14, 16, 18, 20, 22 or 24 and retains " - 
- the functional activity of the protein of SEQ ID NO: 2,4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24 
20 yet differs in amino acid sequence due to natural allelic variation or mutagenesis, as described 

in detail below. Accordingly, in another embodiment, the NOVX protein is a protein that " , ~ ; . - .; 
comprises an amino acid sequence at least about 45% homologous to the amino acid sequence 
■ of SEQ ID NO: 2, 4, 6, 8,10, 12, 14, 16, 18, 20, 22 or 24 and retains the functional activity of 
the NOVX proteins of SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24. < : : 
■25VV-- \:p- " v • - ; : ': ; - ' * y . >, ' 
Determining homology between two or more sequences 

To deternmie Jhe^percent homolqgyjof _ ...._...„"._ J L 
acids, the sequences are aligned for optimal comparison piirposes (e.g. , gaps can be introduced 

30 amino acid residues or nucleotides at corresponding amino acid positions or nucleotide - : 
positions are then compared. When a position in the first sequence is occupied by the same 
, 1 . amino acid residue or nucleotide as the. corresponding position in the second sequence, then _ Ji „ ; ji 
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the molecules are horrwlgous at that position (i.e. , as used heilfcaniino acid or nucleic acid 
"homology" is equivalent to amino acid or nucleic acid "identity"). * ; -" * 

The nucleic acid sequence homology may be determined as the degree of identity 
between two sequences. The homology may be determined using computer programs known 
5 in the art, such as GAP software provided in the GCG program package. See, Needleman and 
Wansch 1970 J Mo! Bio! 4S: 443-453, Using GCG GAP software with the following settings 
for nucleic acid sequence comparison: GAP creation penalty of 5.0 and GAP extension penalty 
of 0.3, the coding region of the analogous nucleic acid sequences referred to above exhibits a 

—^degree of identity preferaM 

10 the CDS (encoding) part of the DNA sequence shown in SEQ ID NO: 1, 3, 5, 7, 9, 1 1,43,15, 
17," 19, 21 or 23. . ; ; • 

■.; The term "sequence identity" refers to the.degree to which two polynucleotide or 
polypeptide sequences are identical on a residue-by-residue basis over a particular region of 
comparison. The term "percentage of sequence identity" is calculated by comparing two- 

1 5 optimally aligned sequences over that region of comparison, determining the number of \ : * 
positions at which the identical nucleic acid base (e.g., A, T, C, G, U, or I, in the case of ; 
nucleic acids) occurs in both sequences to yield the number of matched positions, dividing the 
number of matched positions by the total number of positions in theregion of comparison (i.e., 
the window size), and multiplying the result by 1 00 to yield the percentage of sequence 

20 ! identity. ; The term "substantial identity" as used herein denotes a characteristic of a ■ ?; : 
polynucleotide sequence, wherein the polynucleotide comprises a sequence that has at least 80 
percent sequence identity, preferably at least 85 percent identity andoften 90 to 95 percent 
sequence identity, moire usually at least 99 percent sequence identity as compared to a *; 
reference sequence over a comparison region: . The term "percentage of positive residues" is 

25 calculated by comparing two optimally aligned sequences oyer that region of comparison, 
determining the number of positions at which the identical and conservative amino acid 
substitutions, as defined above, occur in both sequences to yield the number of matched 
. positions, dividing the number of matched positions by the total number of positions in the 
.. region of comparison (i.e., the window size), arid multiplying the result by 100 to yield the 

30 percentage of positive residues . , / * ; 1 . 

Chimeric and fusion proteins \ * T - 
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The invention " provides NOVX chimeric or fusion JReins.; As used herein, a 
NOVX "chimeric protein" or "fusion protein" comprises a NOVX polypeptide operatively 
linked to a non-NOVX polypeptide. An "NOVX polypeptide" refers to a polypeptide having : 
ah amino acid sequence corresponding to NOVX, whereas a "noh-NOVX polypeptide"- refers 
to a polypeptide having an amino acid sequence corresponding to a protein that is not 
substantially homologous to the NOVX protein, e.g. , a protein that is different from the 
NOVX protein and that is derived from the same or a different organism. ' Within a NOVX 
fusion protein the NOVX polypeptide can correspond to all or a portion of a NOVX protein. 
In one embodiment, a NOVX fusion protein comprises at least one biologically active portion 

. of a NOVX protein. In another embodiment, a NOVX fusion protein comprises at least two , 
biologically active portions of a NOVX protein. Within the fusion protein, the term ~ 
"operatively linked" is intended to indicate that the NOVX polypeptide and the non-NOVX 
polypeptide are fused in-frame to each other. The non-NOVX polypeptide can be fused to the 
N-terminus or C-terminus of the NOVX polypeptide. 

For example, in one embodiment a NOVX fusion protein com a NOVX : 

, polypeptide operably linked to the extracellular domain of a second protein. Such fusion 
proteins can be further utilized in screening assays for compounds that modulate NOVX 
activity (such assays are described in detail below). , : 

In another embodiment, the fusion protein is a GST-NOVX fusion protein in which the 
NOVX sequences are fused to the C-terminus of the GST (i.e., glutathione S-transferase) 
sequences. Such fusion proteins can facilitate the purification of recombinant NOVX. . 

In another embodiment, the fusion protein is a NOVX-innnunoglobulin fusion protein 
in which the NOVX sequences comprising one or more domains are fused to sequences 
derived from a member of the immunoglobulin protein family/ The NOVX-immunoglobulin 
fusion proteins of the invention can be incorporated into pharmaceutical compositions and 
administered to a subject to inhibit an interaction between a NOVX ligand and a NOVX 
protein on the surface of a. cell, to thereby suppress NpyX-mediated . signal trans^^^ .... 
vivo. In one nonlimiting example, a contemplated NOVX ligand of the invention is the 

>N0VX#e<%>tor^ , 
bioavailability of a NOVX cognate ligand. Inhibition of the NOVX ligand/NOVX interaction 
may be useful therapeutically for both the treatment of proliferative and diffefentiative 
disorders, e.g., cancer as.well as modulating (e.g., promotmg or inlnbiting) cell su^ \ 
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well as acute and chromRinflammatory disorders and hyperplal^. wound healing, e.g. 
hypertrophic scars and keloids. Moreover, theNOVX-immunoglobulin fusion proteins of the 
invention can-be used as immunogens to produce anti-NOVX antibodies ina subject, to* purify 
NOVX ligands, and in screening assays to identify molecules that inhibit the interaction of 
5 NOVX with a NOVX ligand. ; , * . - : > > 

■ * A NOVX chimeric or fusion protein of the invention can be produced by standard 
recombinant DNA techniques. For example, DNA fragments coding for the different 
polypeptide sequences are ligated together in-frame in accordance with conventional 

— ^—techniques, e.g., byemployingblunt-ended or-stagger-ended 4ermini-for-iigation r restrietion"- — 

1 0 enzyme digestion to provide for appropriate termini, filling-in of cohesive ends as appropriate, 
alkaline phosphatase treatment to avoid undesirable joining, and enzymatic ligation. In 
another embodiment, the fusion gene can be synthesized by conventional techniques including 
automated DNA synthesizers. Alternatively, PCR amplification of gene fragments can be 
carried out using anchor primers that give rise to complementary overhangs between two 

1 5 consecutive gene fragments that can subsequently be annealed and reamplified to generate a 
: chimeric gene sequence (see, for example, Ausubel et al. (eds.) CURRENT PROTOCOLS IN 
Molecular Biology, John Wiley & Sons, 1992). Moreover, many expression vectors are 
commercially available that already encode a fusion moiety (e.g. , a GST polypeptide). A 
NOVX-encoding nucleic acid can be cloned into such an expression vector such that the fusion 

20 moiety is linked in-frame to the NOVX protein. j r ' 

NOVX agonists and antagonists , 

- ; ' : The present invention appertains to variants of the NOVX proteins that function as 
either NOVX agonists (mimetics) or as NOVX antagonists. Variants of the NOVX protein 

25 . can be generated by mutagenesis, e.g., discrete point mutation or truncation of the NOVX cZ 
* protein. An agonist of the NOVX protein can retain substantially the same, or a subset of, the 
biological activities of the.naturally occurring form of the NOVX protein. An antagonist of 
the NOVX protein can inhibit one or more of the activities of the naturally occurring form of 
\ the NOVX protein by, for example, competitively binding to a downstream or upstream 

30 member of a cellular signaling cascade which includes the NOVX protein. Thus, specific v 
biological effects can be elicited by treatment with a^variant of limited function. In one 
embodiment, treatment of a subject with a variant having a subset of the biological activities of 
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the naturally occurring^fcm of the protein has fewer side effec^m a subject relative to* ■ 
. ; treatment with the naturally occurring form of the NOVX proteins. 

■ : ; Variants of the NOVX protein that function as either NOVX agonists (mimetics) or as 
NOVX antagonists can be identified by screening combinatorial libraries of mutants, e.g. , 
5 truncation mutants, of the NOVX protein Jfor NOVX protein agonist or antagonist activity. In 
one embodiment, a variegated library of NOVX variants is generated by combinatorial 
; mutagenesis at the nucleic acidlevel and is encoded by a variegated gene library. A 
.. variegated library of NO VX variants can be produced by, for example, e^ymatically ligating 
a mixture of synthetic oligonucleotides into gene sequences such-that a degenerate set of 
10 potential NOVX sequences is expressible as individual polypeptides, or alternatively, as a set ; 

: of larger fusion proteins {e.g. , for phage display) containing the set of NOVX sequences' 
... therein. There are a variety of methods which canbe used to produce libraries of potential 
NOVX variants from a degenerateoligonucleotidesequence. Chemical synthesis of a y- 
degenerate gene sequence can be performed in an automatic DNA synthesizer, and the 
15 synthetic gene then ligated into an appropriate expression vector. Use of a degenerate set of 
: genes allows for the provision, in one mixture, of all of the sequences encoding the desired set 
of potential NOVX sequences. Methods for synthesizing degenerate oligonucleotides are 
known in the art (see, e.g. , Narang (1 983) Tetrahedron 39:3; Itakura al. (1984) AnnuRev 
Biochem 53:323; Itakufafer a/. (1984) Science 198:1056; Ike et al.,(l9Z3) Nucl Acid Res 
20 11:477. . •. - }''■/■ ■ V . V- -: '- ^ 

Polypeptide libraries V /.-v'-''; \-\'[ j; -^> ^ 

: In addition, libraries of fragments of the NOVX protein coding sequence can be used to 

generate a variegated population.of NOVX fragments for screening and subsequent selection \ 

25 of variants of a NOVX protein. In one embodiment, a library of coding sequence fragments; . 
can.be generated' by treating a double stranded PCR>fragment of a NOVX coding sequence 
1 jvith a nuclease under conditions 1 wherein nicking occurs only about orice j^i\molecule, : 
denaturing the double stranded DNA, renaturing the DNA to form double stranded DNA that 

v^;;;;Xc^ 

30 portions from reformed, duplexes by treatment with SI nuclease, and ligating the resulting - 
fragment library into an expression vector. 1 By this method, an expression library can be 
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derived which encodeHP-terminal and internal fragments of vSmis sizes of the NOVX 
- protein. * . , \ • • • • 

^ Several techniques are known in the art for screening gene products of combinatorial 
libraries made by point mutations or truncation, and for screening cDNA libraries for gene 
5 products having a selected property. Such techniques are adaptable for rapid screening of the 
gene libraries generated by the combinatorial mutagenesis of NOVX proteins. The most 
widely used techniques, which are amenable to high throughput analysis, for screening large 
gene libraries typically include cloning the gene library into replicable expression vectors, 
transforming-appropriate cells with the-resulting library of vectors, and expressing the-— — . 

1 0 combinatorial genes under conditions in which detection of a desired activity facilitates 
isolation of the vector encoding the gene whose product was detected. Recrusive ensemble 
mutagenesis (REM), a new technique that enhances the frequency of functional mutants in the 
libraries^ can be used in combination with the screening assays to identify NOVX variants - 
(Arkin and Yourvan (1992) PNAS 89:781 1-7815; Delgrave^/^/. (1993) Protein Engineering 

15 6:327-331). < : ■ ' V 

NOVX Antibodies ; 

Also included in the invention are antibodies to NOVX proteins, or fragments of x . 
NOVX proteins. The term "antibody" as used herein refers to immunoglobulin molecules and 

20 immunologically active portions of immunoglobulin (Ig) molecules, i.e., molecules that . ; * 
contain an antigen binding site that specifically binds (immunoreacts with) an antigen. Such 
antibodies include, but are not limited to, polyclonal, monoclonal, chimeric, single chain, F ab , 
Fj b . and F (ab02 fragments, and an F ab expression library. In general, an antibody molecule 
obtained from humans relates to any of the classes IgG, IgM, IgA, IgE and IgD, which differ 

25 from one another by the nature of the heavy chain present in the molecule. Certain classes : - 
have subclasses as well, such as IgG^IgG^, and others. Furthermore, in humans, the light 
• chain may be a kappa chain or a lambda chain. Reference herein to antibodies includes a 
reference to; all such classes, subclasses and types of human antibody species. ' 

An isolated NOVX-related protein of the invention may be intended to serve as an 

30 antigen, or a portion or fragment thereof, and additionally can be used as an immunogen to I 
generate antibodies that immunospecifically bind the antigen, using standard techniques for 
polyclonal and monoclonal antibody preparation. The full-length protein can be used or, 
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alternatively, the inveifti provides antigenic peptide fragmen^R" the antigen for use as 
immunogens. An antigenic peptide fragment comprises at least 6 amino acid residues of the 
.amino acid sequence of the full length protein, such as an amino acid sequence shown in from 
SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24, and encompasses an epitope thereof 
5 such that an antibody raised against the peptide forms a specific immune: complex with the full 
length protein or with any fragment that contains the epitope. Preferably, the antigenic peptide 
comprises at least 10 amino acid residues, or at least 15 amino acid residues, or at least 20 
^ amino acid residues, or at least 30 amino acid residues. Preferred epitopes encompassed by 
the antigenic peptide are regions of the protein that are located on its surface; commonly these 
10 are hydrophilic regions. Y 

\ ; . In certain embodiments of the invention/ at least one epitope encompassed by the 
,. - antigenic peptide is a region of NOVX-relatedprotein that is located on the surface of t^^ 
, protein, e.g., a hydrophilic region. A hydrophobicity analysis of the huma NOVX-related 
„ protein sequence will indicate which regions of a NOVX-related protein are particularly 
1 5 hydrophilic and, therefore, are likely to encode surface residues useful for targeting antibody ~ 
production. As a means for targeting antibody production, hydropathy plots showing regions 
of hydrophilicity and hydrophobicity may be generated by any method well known in the art, 
including, for example, the Kyte Doolittle or the Hopp Woods methods^ either with or without 
Fourier transformation. See, e.g., Hopp and Woods, 1981, Proc. NaL Acad Set USA 78: 
20 . 3 824-3828; Kyte and Doolittle 1982, J. Mol Biol 157: 105-142, each of which is incorporated 
, herein by reference in its entirety. Antibodies. that are specific for one or 'more domains within 
-' I , an antigenic protein, or derivatives, ^ fragments, analogs or homologs thereof, are also provided 
herein. . ; \ .. ' : .. a /..-./..•< •: ..v...;. 

Aprotein of the invention, or a derivative, fragment, analog, homolog.or ortholog 
25 thereof, may be utilized as an imrnunogen in the generation of antibodies that ;v . 

immunospecifically bind these protein components. 
■ . _ Various procedures knowii witHn the ^ may be used for the production of poty^ 

or monoclonal antibodies directed against a protein of the invention, or against derivatives, 
. . , fragments, analogs homologs or ortholpgs . thereof (see, Laboratory 
30 Manual, Harlow E, and Lane D 5 1988, Cold Spring Harbor Laboratory Press, CokLSpring v 
Harbor, NY, incorporated herein by reference). Some of these antibodies are discussed below. 
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Polyclonal Antibodie^^ ; ; i : 

For the production of polyclonal antibodies; various suitable host animals (e. g. , rabbit, 
goat, mouse or other mammal) may be immunized by one or more, inj ections with the native 
protein, a synthetic variant thereof, or a derivative of the foregoing. An appropriate 
immunogenic preparation can contain, for example, the naturally occurring immunogenic 
protein, a chemically synthesized polypeptide representing the immunogenic protein, or a 
recombinantly expressed immunogenic protein. Furthermore, the protein may be conjugated 
to a second protein known to be immunogenic in the mammal being immunized. Examples of 
such-immunogenie-proteins-in^ 



1 0 albumin, bovine thyroglobulin, and soybean trypsin inhibitor. The preparation can further 
include an adjuvant. Various adjuvants used to increase the immunological response include, 
but are not limited to, Freund's (complete and incomplete), mineral gels (e.g., aluminum 
hydroxide), surface active substances (e.g., lysolecithin, pluronic polyols, polyanions, 
peptides, oil emulsions, dinitrophenol, etc.), adjuvants usable in humans such as Bacille 

15 Calmette-Guerin and Corynebacterium parvum, or similar immuhostimulatory agents. 1 
Additional examples of adjuvants which can be employed include MPL-TDM adjuvant 
(monophosphoryl Lipid A, synthetic trehalose dicorynomycolate). ; 

The polyclonal antibody molecules directed against the immunogenic protein can be 
isolated from the mammal (e.g., from the blood) and further purified by well known ;/ 

20 techniques, such as affinity chromatography using protein A or protein G, which provide 
primarily the IgG fraction of immune serum. Subsequently, or alternatively, the specific * 
antigen which is the target of the immunoglobulin sought, or an epitope thereof, may be 
immobilized on a column to purify the immune specific antibody by immunoaffinity , 
chromatography. . Purification of immunoglobulins is discussed, for example,by D. Wilkinson 

25 (The Scientist, .published by The Scientist, Inc;, Philadelphia PA, .Vol. 14,.No. 8 (April 17, r\ 
2000), pp. 25-28). , : 

Monoclonal Antibodies — ^ 

; >. . The term "monoclonal antibody" (MAb) or "monoclonal antibody composition", as 
30 used herein, refers to. a population of antibody molecules that contain only one molecular 
species of antibody molecule consisting of a unique light chain gene product and a unique 
heavy chain gene product. In particular, the complementarity determining regions (CDRs) of 
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the monoclonal antib^P are identical in all the molecules of tl^bpulation: MAbs thus 
contain an antigen binding site capable of immunoreacting with a particular epitope of the 
antigen characterized by a unique binding affinity for it. : : ' - 
Monoclonal antibodies can be prepared using hybridoma methods, such as those 
described by Kohler and Milstein, Nature. 256:495 (1 975). In a hybridoma method, a mouse, 
hamster, or other appropriate host animal, is typically immunized with an immunizing agent to 
elicit lymphocytes that produce or are capable of producing antibodies that will specifically 
bind to the immunizing agent" Alternatively, the lymphocytes can be immunized in vitro. r •-" 
The immunizing agent will typically include the protein antigen, a fragment thereof or 
a fusion protein thereof. Generally, either peripheral blood lymphocytes are used if cells of - 
human origin are desired, or spleen cells or lymph node cells are used if non-human 
mammalian sources axe desired. The lymphocytes are then fused with an immortalized cell 
line using a suitable fusing agent, such aspolyethylene glycol, to form a hybridoma cell 
(Goding, Monoclonal Antibodies: Principles and Practice, Academic Press, (1986) pp. 59- 
103). Immortalized cell lines are usually transfomied mammalian cells, particularly myeloma 
cells of rodent, bovine arid human origin. Usually, rat or mouse myeloma cell lines are 
employed; The hybridoma cells can be cultured in a suitable culture medium that preferably 
contains one or more substances that inhibit the growth or survival of the unfused, V 
immortalized cells. For example, if the parental cells lack the enzyme hypoxanthine guanine 
phosphoribosyl transferase (HGPRT or HPRT), the culture medium for the hybridomas V : ^ 
typically will include hypoxanthine, aniinopterin, and thymidine ("HAT medium"), which 
( substances prevent the growth of HGPRT-deficient cells. - : ; [ : ; ; ^ ^ r " 

\ ' i : > Preferred immortalized cell lines are those that fuse efficiently, support-stable' high 
level expression of antibody by the selected antibody-producing cells, and are sensitive to a 
medium such as HAT medium. More preferred immortalized cell lines are murine myeloma 
lines, which can be obtained, for instance, from the Salk Institute Cell Distribution Center, San 

Diego, California, and thAAmgripan TypeXlulture Collection, Manassas, .Virginia. Human, 

myeloma and mouse-human heteromyeloma cell lines also have been described for the J r • 
uprodtactioh^ 

- et al., Monoclonal Antibody Production Techniques and Applications, Marcel Dekker, Inc., : ' ' 
New York, (1987) pp. 51-63). > < 
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. .The culture m^fcm in;which the hybridoma cells are offered can then be assayed for 
the presence of monoclonal antibodies directed against the antigen. Preferably, the binding 
specificity of monoclonal antibodies produced by the hybridoma cells is determined by 
immunoprecipitation or by an in vitro binding assay, such as radioimmunoassay (RIA) or 
5 enzyme-linked immurioabsorbent assay (ELISA). Such techniques and assays are known in 
the art. The binding affinity of the monoclonal antibody can, for example, be determined by 
the Scatchard analysis of Munson and Pollard, Anal Biochem. , 107:220 (1 980). Preferably, 
antibodies having a high degree of specificity and a high binding affinity for the target antigen 
• _are isolated.— . ; - ^ — , • — ■ ~~ - • ■ - — 

. . s 

\ 

10 * After the desired hybridoma cells are identified, the clones can be subcloned by 

limiting dilution procedures and grown by standard methods. Suitable culture media for this 
purpose include, for example, Dulbecco's Modified Eagle's Medium and RPMI-1640 medium. 
Alternatively, the hybridoma cells can be grown iv vivo as ascites in a mammal. 

The monoclonal antibodies secreted by the subclones can be isolated or purified from 

15 the culture medium or ascites fluid by conventional immunoglobulin purification procedures 
such as, for example, protein A-Sepharose, hydroxylapatite chromatography, gel 
electrophoresis, dialysis, or affinity chromatography. 

The monoclonal antibodies can also be made by recombinant DNA methods, such as 
those described in U.S. Patent No. 4,816,567. DNA encoding the monoclonal antibodies of 

20 the invention can be readily isolated and sequenced using conventional procedures (e.g., by 
.. using oligonucleotide probes that are capable of binding specifically to genes encoding the , 
heavy and light chains of murine antibodies). The hybridoma cells of the invention serve as a 
preferred source of such DNA. Once isolated, the DNA can be placed into expression vectors, 
which are then transfected into host cells such as simian COS cells, Chinese hamster ovary 

25 (CHO) cells, or myeloma cells that do not otherwise produce immunoglobulin protein, to v: 
obtain the synthesis of monoclonal antibodies in the recombinant host cells. The DNA also 
can be modified, for example, by substituting the coding sequence for human heavy and light 
chain constant domains in place of the homologous, murine sequences (U.S. Patent Nor 

• , 4,816,567; Morrison, Nature 368 , 812-13 (1994)) or by covalently joining to the , 

30 immunoglobulin coding sequence all or part of the coding sequence for a non-immunoglobulin 
polypeptide. Such a non-immunoglobulin polypeptide can be substituted for the constant 
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v domains of an antibodj^f the invention, or can be substituted SPthe variable domains of one 

antigen-combining site of an antibody of the invention to create a chimeric bivalent antibody. . c " 

Humanized Antibodies „: 

. 5 - ' The antibodies directed against the protein antigens of the invention can further \ '. 
comprise humanized antibodies or human antibodies. These, antibodies are suitable for 
administration to humans without engendering an immune response by the human against the 
administered immunoglobulin. Humanized forms of antibodies are chimeric immunoglobulins, 

immunoglobulin chains or fragments thereof (such as Fv, Fab, Fab 1 , F(ab') 2 or other antigen- 

■■ ■ i o 

10 binding subsequences of antibodies) that are principally comprised of the sequence of a human 

, immunoglobulin, and contain minimal sequence derived from a non-human immunoglobulin. > / 
Humanization can be performed following the method of Winter and co-wor^^ 
Nature ; 321 :522-525 (1986); Riechmann et aL Nature ; 332 :323-327 (1988): Verhoeyen et al, 
Science , 239:1534-1536 (1988)), by substituting rodent CDRs or CDR sequences for the 

15 corresponding sequences of a human antibody. (See also U.S. Patent No. 5,225,539.) In some 
instances, Fv framework residues of the human immunoglobulin are replaced by 
corresponding non-human residues. Humanized antibodies can also comprise residues which 
are found neither in the recipient antibody nor in the imported CDR or framework sequences, 
to general, the humanized antibody will comprise substantially all of at least one, and typically 

20 two, variable domains, in which all or substantially all of the CDR regions correspond to those 
of a non-human immunoglobulin and all or substantially all of the framework regions are those 
of a human immunoglobulin consensus sequence. The humanized antibody optimally also 
will comprise at least a portion of an immunoglobulin constant region (Fc), typically that of a 
human immunoglobulin (Jones et al., 1986; Riechmann et al , 1988; and Presta, Curr. Op. 

25 Struct; Biol.. 2:593-596 (1992)). 

Human Antibodies ; 

Fully human antibodies relate to antibody molecules in wliich essentially the entire 
4.sequenees*0^^ 

30 genes. Such antibodies are termed "human antibodies" or "fully human antibodies" herein. J 

Human monoclonal antibodies can be prepared by the trioma technique; the human B-cell 
^ hybridoma technique (see Kozbor t et al. y 1983 Immiinol Tpday 4: 72) and the EBV hybridoma , • • 
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technique to produce l^Ran monoclonal antibodies (see Cole, 4fcL;>1985 In: Monoclonal 
\ Antibodies and Cancer Therapy, Alan R. Liss, Inc., pp. 77-96). Human monoclonal 
antibodies may be utilized in the practice of the present invention and may be produced by 
using human hybridomas (see Cote, et al, 1 983 . Proc Natl Acad Sci USA 80: 2026-2030) or 
5 by transforming human B-cells with Epstein Barr Virus in vitro (see Cole, et al., 1985 In: 
Monoclonal Antibodies and. Cancer Therapy, Alan R Liss, Inc., pp. 77-96). 

In addition, human antibodies can also be produced using additional techniques, 
including phage display libraries (Hoogenboom and Winter, J. Mol. BioU 227:381 (1991); 
Marks-et_al.,- J. :MoLBiol. r 222 :5Sl (1991)). Similarly, human antibodies can^ — 
10 introducing human immunoglobulin loci into transgenic animals, e.g., mice in which the 
endogenous immunoglobulin genes have been partially or completely inactivated. Upon 
challenge, human antibody production is observed, which closely resembles that seen in 
. humans in all respects, including gene rearrangement, assembly, and antibody repertoire. This 
approach is described, for example, in U.S. Patent Nos. 5,545,807; 5,545,806; 5,569,825; 
15 5,625,126; 5,633,425; 5,661,016, andin Marks et al. (Bio/Technology 10, 779-783 (1992)); 
Lonberg et al. (Nature 368 856-859 (1994)); Morrison (Nature 368, 812-13 (1994)); Fishwild 
et al,( Nature Biotechnology 14, 845-5 1 (1996)); Neuberger (Nature Biotechnology 14, :826 
' (1996)); and Lonberg and Huszar (Intern. Rev. Immunol. , 13 65-93 (1995)). ;\ 

Human antibodies may additionally be produced.using transgenic nonhuman animals 
20 which are modified so as to produce .fully human antibodies rather than the animal's ; 
endogenous antibodies in response to challenge by an antigen. (See PCT publication : * 
W{D94/02$02). The endogenous genes ; encoding the heavy and light immunoglobulin chains in 
the nonhuman host have been incapacitated, and active loci encoding human heavy and light 
; chain immunoglobulins are inserted into the host's genome. The human genes are 
25 incorporated, for example, using yeast artificial chromosomes containing the requisite human 1 
DNA segments. An animal which provides all the desired modifications is then obtained as 
progeny by crossbreeding intermediate transgenic animals containing fewer than the full 
complement of the modifications. The preferred embodiment of such a nonhuman animal is a 
mouse, and is termed the Xenomouse™ as disclosed in RCT publications WO:96/33735 and 
30 WO 96/34096. This animal produces B cells which secrete fully human immunoglobulins. -'. 
The antibodies can be obtained directly from the animal after immunization with an ; . * , 
• ' immunogen of interest; as, for example/a preparation of a polyclonal antibody, or alternatively 

. , ■ so ■ ..■ 
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; ' from immortalized B djl derived from the animal, such as hywRomas producing 

monoclonal antibodies. Additionally, the genes encoding the immunoglobulins with human 
variable regions can be recovered and expressed to obtain the antibodies directly, or can be 
further modified to obtain analogs of antibodies such as, for example, single chain Fv- 
5 molecules. , 
An example of a method of producing a nonhuman host, exemplified as a mouse, 
lacking expression of an endogenous immunoglobulin heavy chain is disclosed in U.S . Patent 
■ No. 5,939,598. It can be obtained by a method including deleting the J segment genes from at 
least one endogenous heavy chain locus in an embryonic stem cell to prevent rearrangement of 
10 the locus and to prevent formation of a transcript of a rearranged immunoglobulin heavy chain 
locus, the deletion being effected by a targeting vector containing a gene encoding a selectable 
marker; and producing from the embryonic stem cell a transgenic mouse whose somatic and 
■ germ pells contain the gene encoding the selectable marker. 

. A method for producing an antibody of interest, such as a human antibody, is disclosed 
15 in U.S. Patent No. 5,916,771. It.includes introducing an expression vector that contains a 
nucleotide sequence encoding a heavy chain into one mammalian host cell in culture, 
introducing an expression vector containing a nucleotide sequence encoding a light chain into 
another mammalian host cell, and fusing the two cells to form a hybrid cell. The hybridcell 
expresses an antibody containing the heavy chain and the light chain. 
20 In a further improvement on this procedure, a method for identifying a clinically 

relevant epitope on an immunogen, and a correlative method for selecting an antibody that , 
binds immunospecifically to the relevant epitope with high affinity, are disclosed in PCT 
publication WO 99/53049. , ; 

25 F ab Fragments and Single Chain Antibodies 

According to the invention, techniques can be adapted for the production of 
single-chain antibodies specific to an antigenic protein of the invention (see e.g., U.S. Patent 
No. 4,946,778). In addition, methods can be adapted for the construction of F ab expression 
; ]^2^^Q^^0Msti etM^^ 1275 ? 128 1) to allo^rapid and eSectiye^ i 

30 identification of monoclonal F ab fragments with the desired specificity for a protein or 

derivatives, fragments, analogs or homologs thereof. Antibody fragments that contain the 
: idiotypes to a protein antigen may be produced by techniques known in the art including, but 

. :■>;■' : : . 'si • V ..■ . . * ■ ■ ■ V' 
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not limited to: (i) an F produced by pepsin digestid^f an antibody molecule; (ii) 

an F ab fragment generated by reducing the disulfide bridges of an F (ab ^ 2 fragment; (iii) an F ab 

fragment generated by the treatment of the antibody molecule with papain and a reducing 

agent and (iv) F v fragments. 

5 1 . ■." • . .. . . 

Bispecific Antibodies 

Bispecific antibodies are monoclonal, preferably human or humanized, antibodies that 

have binding specificities for at least two different antigens. In the present case, one of the 

binding specificities is for an antigenic protein of the invention. The second binding target is 

10 any other antigen, and advantageously is a cell-surface protein or receptor or receptor subunit. 
Methods for making bispecific antibodies are known in the art. Traditionally, the 
recombinant production of bispecific antibodies is based on the co-expression of two > 
immunoglobulin heavy-chain/light-chain pairs, where the two heavy chains have different 
specificities (Milstein and Cuello, Nature, 305:537-539 (1983)), Because of the random 

15 assortment of immunoglobulin heavy and light chains, these hybridomas (quadromas) produce 
a potential mixture often different antibody molecules, of which only one has the cprrect 
bispecific structure. The purification of the correct molecule is usually accomplished by 
affinity chromatography steps. Similar procedures are disclosed in WO 93/08829, published 
, 13 May 1993, and in Trauneckere* a/., 1991 J., 10:3655-3659. 

20 Antibody variable domains with the desired binding specificities (antibody-antigen 

. combining sites) can be fused to immunoglobulin constant domain sequences. The fusion 
preferably is with an immunoglobulin heavy-chain constant domain, comprising at least part 
of the hinge, CH2, and CH3 regions. It is preferred to have the first heavy-chain constant 
region (CHI) containing the site necessary for light-chain binding present in at least one of the 

25 fusions. DNAs encoding the immunoglobulin heavy-chain fusions and, if desired, the 
immunoglobulin light chain, are inserted into separate expression vectors, and are co- 
transfected into a suitable host organism. For further details of generating bispecific 
antibodies see, for example, Suresh et al., Methods in Enzvmology , 121 :210 (1986). 

According to another approach described in WO 96/2701 1 , the interface between a pair 

30 of antibody molecules can be engineered to maximize the percentage of heterodimers which 
are recovered from recombinant cell culture. The preferred interface comprises at least a part 
of the CH3 region of an antibody constant domain. In this method, one or more small amino 

' - - " s2 
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acid side chains from {^interface ofthe. first antibody molecutfcLre replaced with larger side 
chains (e.g. tyrosine or tryptophan). Compensatory "cavities" of identical or similar size to the 
large side chain(s) are created on the interface of the second antibody molecule by replacing 
large amino acid side chains with smaller ones (e.g. alanine or threonine)/ This provides a 
5 mechanism for increasing the yield of the heterodimer over, other unwanted end-products such 
• as homodimers. 

Bispecific antibodies can be prepared as fiill length antibodies or antibody fragments 
(e.g. F(ab') 2 bispecific antibodies). Techniques for generating bispecific antibodies from 
antibody fragments have been described in the literature. For example, bispecific antibodies 
10 can be prepared using chemical linkage. Brennan et al. ? Science 229:81 (1985) describe a 
procedure wherein intact antibodies are proteolytically cleaved to generate F(ab') 2 fragments. 
These fragments are reduced in the presence of the dithiol complexing agent sodium arsenite 
to stabilize vicinal dithiols and prevent intermolecular disulfide formation. The Fab' ; 
fragments generated are then converted to thionitrobenzoate (TNB) derivatives. One of the 
15 Fab'-TNB derivatives is then reconverted to the Fab'-thiol by reduction with 

inercaptoethylamine and is mixed with an equimolar amount of the other Fab'-TNB derivative 
to form the bispecific antibody. The bispecific antibodies produced can be used as agents for 
the selective immobilization of enzymes. 1 
. : Additionally, Fab 5 fragments can be directly recovered from E. coli and chemically 

20 coupled to foim bispecific antibodies. Shalaby et al., J. Exp. Med. 1 75 :2 1 7-225 (1 992) .. 

describe the production of a fully humanized bispecific antibody F(ab') 2 molecule. Each Fab' 
fragment was separately secreted from E. coli and subjected to directed chemical coupling in 
vitro to form the bispecific antibody. The bispecific antibody thus formed was able to bind to 
cells overexpressing the ErbB2 receptor and normal human T cells, as well as trigger the lytic 
25 activity of human cytotoxic lymphocytes against human breast tumor targets. 

Various techniques for making and isolating bispecific antibody fragments directly 
from recombinant cell culture have also been described. For example, bispecific antibodies \ 
have been produced using leucine zippers. Kostelnv et al., J. Immunol. 14S(5):1547-1553 
: ; , . (1992). The leucine zipper peptides fr the Fos and Jun proteins were linked to the Fab' 
30 portions of two different antibodies by gene fusion. The antibody homodimers were reduced 
at the hinge region to fonn monomers and then re-oxidized to form the antibody heterodimers. 
This method can also be utilized for the production of antibody homodimers. The "diabody" 
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technology describediblftollinger et aLv Proci:Natl. Acad. Sci. 90:6444-6448 (1993^ has 

provided an alternative mechanism for making bispecific antibody fragments. The fragments 

comprise a heavy-chain variable domain (Vh) connected to a light-chain variable domain (V L ) 

by a linker which is top short to allow pairing between the two domains on the same chain. 

Accordingly, the V H and V L domains of one fragment are forced to pair with the ] 

complementary V L and V H domains of another fragment, thereby forming two antigen-binding 

sites. Another strategy for making bispecific antibody fragments by the use of single-chain Fv 

(sEv) dimers has. also been reported. See, Gruber et al., J. Immunol. 152:5368 (1994). 

Antibodies with more than two valencies are contemplated. For example, trispecific 



10 antibodies can be prepared. Tutt et al., 1 Immunol. 147:60 (1991). % 

^ Exemplary bispecific antibodies can bind to two different epitopes, at least one of 
which originates in the protein antigen of the invention. Alternatively, an anti-antigenic aim 
of an immunoglobulin molecule' can be combined with an arm which binds to a triggering 
, molecule. on a leukocyte such as a T-cell receptor molecule (e.g. CD2, CD3, CD28, or B7), or 

1 5 Fc receptors for IgG (Fc R), such as Fc RI (CD64), Fc RII (CD32) and Fc Rin (CD 1 6) so as to 
focus cellular defense mechanisms to the cell expressing the particular antigen. Bispecific 
antibodies can also be used to direct cytotoxic agents to cells which express a particular 
antigen. These antibodies possess an antigen-binding arm and an arm which binds a cytotoxic 
. agent or a radionuclide chelator, such as EOTUBE, DPTA, DOT A, or TETA. Another ? 

20 bispecific antibody of interest binds the protein antigen described herein and further binds; 
tissue factor (TF). > ; . . - . ' r*--./*; 

Heteroconjugate Antibodies , ; . : : 

: . / ".: Heteroconjugate antibodies are also within the scope of the present invention. 
25 Heteroconjugate antibodies are composed of two covalently joined antibodies. Such v , , l: 
antibodies have, for example * been proposed to target immune system cells to unwanted cells 
(U.S. Patent No. 4,676,980), and for treatment of HIV infection (WO 91/00360; WO 
92/200373; EP 03089). Itds contemplated that the antibodies- can be'prepared in vitro using 
; known methods in synthetic protein chemistry, including those involving crosslinking agents. 
30 For example, immunotoxins can be constructed using a disulfide exchange reaction or by r 
fomiing a thioether bond. Examples of suitable reagents for this purpose include iminothiolate : 
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pdmethyl«4^mercap^ityrimid^ and those disclosed, for elfcple, inU.S. Patent No. 

4,676,980. \ . '/: \, . t ■. >• ; 

Effector Function Engineering > 

It can be desirable to modify the antibody of the invent 
function, so as to enhance, e.g., the effectiveness of the antibody in treating cancer. For 
example, cysteine residue(s) can be introduced into the Fc region, thereby allowing interchain 
disulfide bond formation in this region. The homodimeric antibody thus generated can have 
improved internalization capability and/or increased complement-mediated cell killing and 
antibody-dependent cellular cytotoxicity (ADCC). See Caron et al., J. Exp Med., 176: 1191- 
1195 (1992) and Shopes, J. Immunol., 148: 2918-2922 (1992). Homodimeric antibodies with 
enhanced anti-tumor activity can also be prepared using heterobifunctional cross-linkers as 
described in Wolff et al. Cancer Research, 53: 2560-2565 (1993). Alternatively, an antibody , 
can be engineered that has dual Fc regions and can thereby have enhanced complement lysis 
and ADCC capabilities. See Stevenson etal., Anti-Cancer Drug Design, 3: 219-230 (1989). 

Immunoconjugates 

The invention also pertains to immunoconjugates comprising an antibody conjugated 
to a cytotoxic agent such as a chemotherapeutic agent, toxin (e.g., an enzymatically active 
toxin of bacterial, fungal, plant, or animal origin, or fragments thereof), or a radioactive 
isotope (i.e., a radioconjugate). ^ . 

Chemotherapeutic agents useful in the generation of such immunoconjugates have 
been described above. Enzymatically active toxins and fragments thereof that can be used 
include diphtheria A chain, nonbinding active fragments of diphtheria toxin, exotoxin A chain 
(from Pseudomonas aeruginosa), ricin A chain, abrin A chain, modeccin A chain, alpha-sarcin, 
Aleurites fordii proteins, dianthin proteins, Phytolaca americana proteins (PAPI, PAPII, and 
PAP-S), momordica charantia inhibitor, , curcin, crotin, sapaonaria . officinalis inhibitor,- 
gelonin, mitogellin, restrictocin, phenomycin, enomycin, and the tricothecenes. A variety of 
;% ; radipnuGh^ 
include 212 Bi, 13 % 

Conjugates of the antibody and cytotoxic agent are made using a variety of bifunctional 
protein-coupling agents such as N-succinimidyl-3-(2-pyridyldithiol) propionate (SPDP), 
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iminothiolane (IT), bi^Bitional derivatives of imidoesters (sue dimethyl adipimidate 
HCL), active esters (such as disuccinimidyl suberate), aldehydes (such as glutareldehyde), bis- 
azido compounds (such as bis (p-azidobenzoyl) hexanediamine), bis-diazonium derivatives 
(such as bis-(p-diazdrdiimbenzoyl)~ethylenediamine), diisocyanates (such as tolyene 2,6- 
5 diisocyanate), and bis-active fluorine compounds (such as l J 5-difluoro-2 5 4-dinitrobenzene). 
For example, a ricin immunotoxin can be prepared as described in Vitetta et al., Science, 238:. 
1098 (1987). Carbon- 14-labeled l-isothiocyanatobenzyl-3-methyldiethylene 
triaminepentaacetic acid (MX-DTPA) is an exemplary chelating agent for conjugation of 
radionucleotideto the antibody. See W094/1 1026. , ' ' . J 

10 . -. In another embodiment, the antibody can be conjugated to a "receptor" (such 

. . streptavidin) for utilization in tumor pretargeting wherein the antibody-receptor conjugate is 
administered to the patient, followed by removal of unbound conjugate from the circulation 
using a clearing agent and then administration of a "ligand" (e.g., avidin) that is in turn : 
conjugated to a cytotoxic agent. ~ 
15- : . • ■ \. " : . ' ;\. . :-. ;V v , \ ' . ■: . . 1 r *■ 

NO VX Recombinant Expression Vectors and Host Cells 

Another aspect of the invention pertains to vectors, preferably expression vectors, 
;* . • . containing a nucleic acid encoding a NOVX protein, or derivatives, fragments, analogs or 

. homologs thereof. As used herein, the term "vector" refers to a nucleic acid molecule capable 
20 of transporting another nucleic acid to which it has been linked. One type of vector is a % v 
"plasmid", which refers to a circular double stranded DNA loop into which additional DNA 
, segments can be ligated. Another type of vector is a viral vector, wherein additional DNA 
segments can be ligated into the viral genome. Certain vectors are capable of autonomous 
; , replication in a host cell into which they are introduced (e.g., bacterial vectors having a 
25 bacterial origin of replication and episomal mammalian vectors). Other vectors (e.g. , 
non-episomal mammalian vectors) are integrated into the genome of a host cell upon 
introduction into the host cell, and thereby are replicated along with the host genome. , 
Moreover, certain vectors are capable of directing the expression of genes to which they are 
operatively-linked. Such vectors are referred to herein as "expression vectors". In general, 
30 expression vectors of utility in recombinant DNA techniques are often in the form ofplasmids. 
In the present specification, "plasmid" and "vector" can be used interchangeably as the plasmid 
is the most commonly used form of vector However, the invention is intended to, include such 
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other forms of expres, vectors, such as viraLvectors (e.g:, r4fcation defective retroviruses, 
adenoviruses and adeuo-associated viruses), which serve equivalent functions. 

, The recombinant expression vectors of the invention comprise a nucleic acid of the 
invention in a form suitable for expression of the nucleic acid in a host cell, which means that 
the recombinant expression vectors include one or more regulatory sequences, selected on the 
basis of the host cells to be used for expression, that is operatively-linked to the nucleic acid 
sequence to be expressed. Within a recombinant expression vector, ''operably-linked" is 
intended to mean that the nucleotide sequence of interest is linked to the regulatory „ 
sequence(s) in a manner that allows for expression of the nucleotide sequence (e.g., in an in 
vitro transcription/translation system or in a host cell when the vector is introduced into the 1 
host cell). , ; : , , ; 

The term "regulatory sequence" is intended to includes promoters, enhancers and other 
expression control elements (e.g., polyadenylation signals). Such regulatory sequences are 
described, for example, in Goeddel, Gene Expression Technology:,Methods in 
Enzymology 185, Academic Press, San Diego, Calif (1990). Regulatory sequences include 
those that direct constitutive expression of a nucleotide sequence in many types of host cell 
and those that direct expression of the nucleotide sequence only in certain host cells (e.g., . 
tissue-specific regulatory sequences). It will be appreciated by those skilled in the art that the 
design of the expression vector can depend on such factors as the choice of the host cell to be 
transformed, the level of expression of protein desired, etc. The expression vectors of the 
invention can be introduced into host cells to thereby produce proteins or peptides,, including 
fusion proteins or peptides, encoded by nucleic acids as described herein (e.g., NOVX * 
proteins, mutant forms of NOVX proteins, fusion proteins, etc.). . f ; . ; 

. : The recombinant expression vectors of the invention can be designed for expression of 
NOVX proteins in prokaryotic or eukaryotic cells. For example, NOVX proteins can be 
expressed iii bacterial cells such as Escherichia coli, insect cells (using baculovirus expression 
vectors) yeast cells or mammalian cells. Suitable host cells are discussed further in Goeddel, 
Gene Expression Technology: Methods in Enzymology 1 85, Academic Press, San 
: ,©iego^Caiy^(^^ 

translated in vitro, for example using T7 promoter regulatory sequences and T7 polymerase. ' 

: Expression of proteins in prokaryotes is most often carried out in Escherichia coli with 
vectors containing c6nstitutive,oxinducible promoters directing the expressim of either fusion 
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or non-fusion proteins.^^sipnyectors add a number of amino s to a protein encoded 
therein, usually to the amino terminus of the recombinant protein. Such fusion vectors 
typically serve three purposes: (i) to increase expression of recombinant protein; (ii) to 
increase the solubility of , the recombinant protein; and (Hi) to aid in the-purification of the 

5 recombinant protein by acting as a ligand in affinity purification. Often, in fusion expression . 
vectors, a proteolytic cleavage site is introduced at the junction of the fusion moiety and the 
recombinant protein to enable separation of the recombinant protein from the fusion moiety 
subsequent to purification of the fusion protein. Such enzymes, and their cognate recognition 
^__sequences,_include.EactorXa^thrombin-and enterokinase.—T-ypical-fusion expression-vectors— 

1 0 include pGEX (Pharmacia Biotech Inc; Smith and Johnson, 1988. Gene 67: 3 1 -40), pMAL 
(New England Biolabs, Beverly, Mass.) and pRIT5 (Pharmacia, Piscataway, N.J.) that fuse 
glutathione S-transferase (GST), maltose E binding protein, or protein A, respectively, to the 
target recombinant protein. .. - :.. 

= Examples of suitable inducible non-fusion E. coli expression vectors include pTrc 

15 (Amrann <rf a/., (1988) Gene 69:301-315) and pET lid (Studier etal, Gene EXPRESSION 
. Technology: Methods in. Enzymology 1 85, Academic Press, San Diego, Calif. (1990) 
60-89). , ' • . " , ; ' ' > 

1- , ,One strategy to maximize recombinant protein expression mE. coli is to express the . 
protein in a host bacteria with an impaired capacity to proteolytically cleave the recombinant 

20 protein: See, e.g., Gottesman, Gene Expression Technology: Methods in Enzymology 
185, Academic Press, San Diego, Calif. (1990) 119-128. Another strategy is to alter the :\ 
nucleic acid sequence of the nucleic acid to be inserted into an expression vector so that the 
individual codons for each amino acid are those preferentially utilized in E. coli (see, e.g., 
Wada, et all, 1992. Nad Acids Res. 20: 21 1 1-211 8). ; Such alteration of nucleic acid sequences 

25 of the invention can be carried out by standard DNA synthesis techniques. . , \ \ ^ . 
• In another embodiment, the NO VX expression vector is a yeast expression vector. 
Examples of vectors for expression in yeast Saccharomyces cerivisae include pYepSecl 
• (Baldari, et a/., 1987. EMBO J. 6: 229-234), pMFa (Kurjan and Herskowitz, 19S2. Cell 30: 
. 933-943), pJRYSS (Schultz.fi/-fl/., 1987. Gene 54: 113-123), pYES2 (Invitrogen Corporation, 

30 San Diego, Calif.), and picZ (InVitrogen Corp, San Diego, Calif.). ... . > 

> " *■ Alternatively, NOVX can be expressed in insect cells using baculovirus expression 
^vectors. Baculovirus vectors available for expression of proteins in cultured insect cells (e.g., 

• 88. ' 
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,^ • . SF9 cells) include theftc series (Sw±i : et>al.;.l^ 3: 2156-2165) and the 

pVL series (Lucklow and Summers , 1989. Virology 170: 31-39). ; . . v l ; : ; 

In yet another embodiment, a nucleic acid of the invention is expressed in mammalian 
cells using a mammalian expression vector. Examples . of mammalian expression vectors ; ^ 
: - ' 5 - : : include pGDM8 (Seed, 1987. Nature 329: 840) and pMT2PC (Kaufinan, etal, :1987. EMBO 
J. 6: 187-195). When used in mammalian cells, the expression vector's control functions are 
often provided by viral regulatory elements. For example, commonly used promoters are ( 
_ .. derived from polyoma, adenovirus 2, cytomegalovirus, t and simian virus 40. For other suitable 
expression systems for both prokaryotic and eukaryotic cells.see, e.g., Chapters 16 and 17 of 
: 10 i Sambrdok, ^ a/.,. Molecular Cloning: A Laboratory Manual. 2nd, ed., Cold Spring 
Harbor Laboratory, Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N.Y.; 1989. 
In another embodiment, the recombinant mammalian expression vector is capable of 
. i. directing expression of the nucleic acid preferentially in a particular cell type (e.g. , : - 

tissue-specific regulatory elements are used to express, the nucleic acid). - Tissue-specific v 
15 regulatory elements are known in the art. Non-limiting examples of suitable tissue-specific 
promoters include the albumin promoter (liver-specific; Pinkert, et al., 1987. Genes Dev. Iw 
268-277)* lymphoid-specific promoters (Calame and Eaton, 1988. Adv. Immunol 43: , 
235-275), in particular promoters of T cell receptors (Winoto and Baltimore, 19&9. EMBO J. ; 
, 8^729-733) and immunoglobulins 
;', 20 Baltimore, 1983. Cell 33: 741-748), neuron-specific promoters (e.g., th^ ; 
promoter; Byrne and Ruddle, 1989. Proa Natl Acad. Set USA ^6: 5473-5477), ' : ^ 
pancreas-specific promoters (Edlund, etal.; 1985.:Science 230: 912-916), and mammary 
gland-specific promoters (e.g., milk whey promoter; U.S. Pat. No. 4,873,316 and European 
/ Application Publication No: 264,166). Developmentally-regulated promoters are also c 
25 encompassed, e.g., the murine hox promoters (Ressel and Grass, 1990. ^ 

and the a-fetoprotein promoter (Campes and Tilghmah, 1989. Genes Dev. 3: 537-546); 
_ . ^ I . The invention further provides a recombinant expression vector compri^^ 

molecule of the invention cloned into the expression vector in an antisense orientation. That 

30 for expression (by transcription of the DNA molecule) of an RNA molecule that is antisense to 
NOVX mRNA.. Regulatory sequences operatively linked to a nucleic acid cloned in the 
; antismse;prienta^ of antisense* RNA ^ 
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molecule in.a variety d^fa types, *fpr% instance viral promoters ^^or enhancers, or regulatory 
sequences can be chosen that direct constitutive, tissue specific or, cell type specific expression 
of antisense RNA. The antisense expression vector can be in the form of a recombinant 
plasmid, phagemid or attenuated virus in which antisense nucleic acids are produced under the 
5 control of a high efficiency regulatory region, the activity of which can be determined by the 
cell type into which the vector is introduced. For a discussion of the regulation of gene 
expression using antisense genes see, e.g., Weintraub, et ah, "Antisense RNA -as a molecular 
tool for genetic analysis," Reviews-Trends in Genetics, Vol 1 (1) 1 986. \ 
— . ^Anotheraspect of-the invention-pertains to r host cells into-which a reeombinantr--- — *— 



10 expression vector of the invention has been introduced. The terms "host cell" and : - 

"recombinant host celi" are used interchangeably herein. It is understood that such terms refer 
not only to the particular subject cell but also to the progeny or potential progeny of such a 
cell Because certain modifications may occur in succeeding generations due to either * ■ 
mutation or environmental influences, such progeny may not, in fact, be identical to the parent 

15 cell, but are still included within the scope of the term as used herein; \ * 
A host cell can be any prokaryotic or eukaryotic cell. For example, NOVX protein can 
be expressed in bacterial cells such as E. coli, insect cells, yeast or mammalian cells (such as 
human,. Chinese hamster ovary cells (CHO) or COS cells). Other suitable host cells are knpwn 
to those skilled in the art. , : V - < ; 

20 * m • Vector DNA can be introduced into prokaryotic or eukaryotic cells via conventional!* 
transformation or transfection techniques. As used herein, the terms "transformation" and ' 
"transfection"* are intended to refer to a variety of art-recognized techniques for introducing 
foreign nucleic acid {e.g., DNA) into a host cell, including calcium phosphate or calcium 
chloride co-precipitation, DEAE-dextran-mediated transfection, lipofection, or electroporation. 

25 Suitable methods for transforming or transfecting host cells.can be found in Sambrookj .et al. * 
(Molecular Cloning: A Laboratory Manual. 2nd ed., Cold Spring Harbor Laboratory, 
Cold Spring Harbor Laboratory Press, Cold Spring Harbor, N. Y., 1 9S9), and other, laboratory 
.. manuals. . . . , v ^ , . . • • . . • - 

^For stable transfection .of mammalian cells, it is known that, depending upon the 

30 expression vector, and transfection technique used, only a small fraction of cells may integrate 
the foreign DNA into their genome. In order to identify and select these integrants, a gene that 
encodes a selectable, marker (e.g., resistance to antibiotics) is generally introduced into the host 

* 90 . 
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» cells along with the <£t of interest. Various selectable riiarkl^Lhclude those that confer 
resistance to drugs, such as G4 18, hygromycin and methotrexate. Nucleic acid encoding a 
selectable marker can be introduced into a hostcell on the same vector as that encoding 
NOVX or can be introduced on a separate vector. Cells stably transfected with the introduced 
5 nucleic acid can be identified by drug selection (e.g., cells that have incorporated the selectable 
marker gene will survive, while the other cells die). 

A host cell of the invention, such as a prokaryotic or eukaryotic host cell in culture, can 
. be used to produce .(i.e., express) NOVX protein. Accordingly, the inventionifurther provides 
methods for producing NOVX protein using the host cells of the invention. In one 
10 embodiment, the method comprises culturing the host cell of invention (into which a 

recombinant expression vector encoding NOVX protein has been introduced) in a suitable 
medium such that NOVX protein is produced. In another embodiment, the method further 
comprises isolating NOVX protein from the medium or the host cell: \ 

15 Transgenic NOVX Animals 

The host cells of the invention can also be used to produce non-human transgenic 
animals. For example, in one embodiment, a host cell of the invention is a fertilized oocyte or 
. ..• an embryonic stem cell into which NOVX protein-coding sequences have been introduced. 

Such host cells can then be used to create non-human transgenic animals in which exogenous 
20 NOVX sequences have been introduced into their genome or homologous recombinant 

animals in which endogenous NOVX sequences have been altered. Such animals are useful 
for studying the function and/or activity of NOVX protein and for identifying and/or : 
evaluating modulators of NOVX protein activity . As used herein, a "transgenic animal" is a 
: non-human animal, preferably a : mammal, more preferably a rodent such as a rat or mouse, in 
25 ; which one or more of the cells of the animal includes a transgene. Other examples of 

transgenic animals include non-human primates, she 
. amphibians, etc. A transgene is exogenous DNA that is integrated into the genome of a cell 

from which a transgenic animal develops and that remains in the genome of the mature animal, 
. - thereby directing the e^ 
3 0 tissues of the transgenic animal. As used herein, a "homologous recombinant animal" is a 
non-human animal, preferably a mammal, more preferably a mouse, in which an endogenous 
- NOVX gene has been altered by homologous recombination between the endogenous gene and 

. ' ' - : -9i ■ : ■ 1 ■ '. 
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an exogenous DNA mdjpule introduced into a cell of the anim^^bgv an embryonic cell of 
the animal, prior to development of the animal. ♦ • 

. A transgenic animal of the invention can be created by introducing NO VX-encoding 
nucleic acid into the male pronuclei of a fertilized oocyte {e.g., by microinj ection^ retroviral 
^ 5 infection) and allowing the oocyte to develop in a pseudopregnant female foster animal; 

Sequences including SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23 can be introduced 
as a transgene into the genome of a non-human animal. Alternatively, a non-human 
homologue of the huma NOVX gene, such as a mouse NOVX gene, can be isolated based on * 
^hybridization J:oJhe huma NOVX — 

10 Ihtronic sequences and polyadenylation signals can also be included in the transgene to 

**' *■ ■ 

. increase the efficiency of expression of the transgene. A tissue-specific regulatory sequence(s) 
: . f can be operably-linked to the NOVX transgene to direct expression of NOVX protein to^ 
particular cells. Methods for generating transgenic animals via embryo manipulation and 
microinjection, particularly animals such as mice, have become conventional in the art and are 
15 described, for example, in U.S. PatentNos. 4,736,866; 4,870,009; and 4,873,191; andHogan, 
1986. In: Manipulating the Mouse Embryo, Cold Spring Harbor Laboratory Press, Cold 
Spring Harbor, N.Y. Similar metKods are used for production of other transgenic animals. . A 
transgenic founder animal can be identified based upon the presence of the NOVX transgene 
in its genome and/or expression of NOVX mRNA in tissues or cells of the animals. A - . ; 
20 transgenic founder animal can then be used to breed additional animals carrying the transgene. 
- Moreover, transgema animals carrying a transgene-encoding NOVX protein can further be 
bred to other transgenic animals carrying other transgenes. * - < . - 

" — . - - To create a homologous recombinant animal, a vector is prepared which contains at 
, least a portion of a NOVX gene into which a deletion, addition or substitution has been 1 
25 introducedto thereby alter, e.g., functionally disrupt, the NOVX gene: The NOVX gene can C 
be a human gene (e.g., the DNA of SEQ ID NO: 1,3, 5,7, 9, 11, 13, 15, 17, 19, 21 or 23), but 
more preferably, is a non-human homologue of a huma NOVX gene. For example, a mouse 
homologue of ; huma NOVX gene of SEQ ID NO: 1, 3, 5, 7,9, 11, 13, 15, 17, 19, 21 or 23 can 
be used to construct a homologous recombination vector suitable for altering an endogenous 
30 NOVX gene in the mouse genome. In one embodiment, the vector is designed such that, upon 
homologous recombination, the endogenous NOVX gene is functionally disrupted (f.e., no 
longer encodes a functional protein; also referred to as a "knock out" vector). 

• ' 92 
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: Alternatively, vector can be designed such that, upJftomplogous recombination, 

the endogenous NOVX gene is mutated or otherwise altered but still encodes functional 

protein (e.g., the upstream regulatory region can be altered to thereby alter the expression of 

: the endogenous NOVX protein). In the homologous recombination vector, the altered portion 

5 of the NOVX gene is flanked at its 5 1 -- and 3 '-termini by additional nucleic acid of the NOVX 
gene to allow for homologous recombination to occur between the exogenous NOVX gene 
carried by the vector and an endogenous NOVX gene in an embryonic stem cell. The ~ 
. : „ additional flanking NOVX nucleic acid is of sufficient length for successful homologous, _ . 

recombination with the endogenous gerie/ Typically;^ 

10 at the 5 - and 3-termini) are included iri the vector. See, e.g., Thomas, et a/., 1987. Cell 51: 

- . 503 for a description of homologous recombination vectors. The vector is ten introduced into 
an embryonic stem cell line (e.g., by electroporation) and cells in which the introduced NOVX 
gene has homologously-recombined with the endogenous NOVX gene; are selected. See, e.g., 
U,etal, 1992. Cell 69: 915. - ; K • ; 

15 The selected cells are then injected into a blastocyst of an animal (e.g., a mouse) to 

fomi.a^ 

Embryonic Stem Cells: A Practical Approach, Robertson, ed. ERL, Oxford, pp. 1 13-152. 

A chimeric embryo can then be implanted into a suitable pseudopregnant female foster animal 

and the embryo brought to term. Progeny harboring the homologously-recombined DNA in 
20 their germ cells can be used to breed animals in which all cells of the animal contain the 

homologously-recombined DNA by germline transmission of the transgene. Methods for : 
. constructing homologous recombination vectors and homologous recombinant animals are 

described further in Bradley, 1991. Cun\ Opin. Biotechnol. 2: 823-829; PCT International- 

Publication Nos.: WO 90/1 1354; WO 91/01140; WO 92/0968; and WO 93/04169; \ ; ; ; : 
25 '- * In another embodiment, transgenic non-humans animals can be produced that contain 

selected systems that allow for regulated expression of the transgene. One example of such a . 
^ _ system is; the cre/loxP : ^combinase system of bacteriophage PI. For a ^ of the 

. cre/loxP recombinase system, See, e.g., Lakso, et ah, 1992. Proc. Natl. Acad. ScL USA 89: 
^ - > ~ L ^ system of [ ^ 

30 Saccharomyces cerevisiae. See, O'Gonnan, et al, 1991. Science 251:1351-1355. If a cre/loxP 

recombinase system is used to regulate expression of the transgene, animals containing 
- ... „ „. . transgenes encoding both ^ 



WO 01/70978 PCT/US01/0SWM 

. . animals can be provide^irough the construction of "double 11 ti^^genic animals, e.g., by 
mating two transgenic animals, one containing a transgene encoding a selected protein and the 
other containing a transgene encoding a recombinase. ...... 

Clones of the non-human transgenic animals described herein can also be produced 
5 according to the methods described in Wilmut, et ah, 1997. Nature 385; 810-813. In brief, a 
cell {e.g., a somatic cell) from the transgenic animal can be isolated and induced to exit the 
. growth cycle and enter G 0 phase. The quiescent cell can then be fiised, e.g., through the use of 
electrical pulses, to an enucleated oocyte from an animal of the same species from which the 

quiescent cell is isolate d. The, reconstructed ooc yte is then culture d such that it-develops to— 

10 morula or blastocyte and then transferred to pseudopregnant female foster animal. The 

offspring bome of this female foster animal will be a clone of the animal from which the cell 
(e.g., the somatic cell) is isolated. + \ . 

Pharmaceutical Compositions 

15 The NOVX nucleic acid molecules, NOVX proteins, and anti-NOVX antibodies (also 

referred to herein as "active compounds") of the invention, and derivatives, fragments, analogs 
and homologs thereof, can be incorporated into pharmaceutical compositions suitable for - 
administration. Such compositions typically comprise the nucleic acid molecule, protein, or 
antibody and a pharmaceutically acceptable carrier. As used herein, "pharmaceutically. 

20 acceptable carrier" is intended to include any and all solvents, dispersion media, coatings, *■ , 
antibacterial and antifungal agents, isotonic and absorption delaying agents, and the like, / 
compatible with pharmaceutical administration. Suitable carriers are described in the most 
recent edition of Remington's Pharmaceutical Sciences, a standard reference text in the field, - 
which is incorporated herein by reference. Preferred examples of such carriers or diluents 

25 . include, but are not limited to, water, saline, finger's solutions, dextrose solution, and 5% ... : r 
human serum albumin. Liposomes and non-aqueous vehicles such as fixed oils may also be 
used. The use of such media and agents for pharmaceutically. active substances is well known 
, > in the art. Except insofar as any conventional media or agent is incompatible with the.active 
compound, use thereof in the compositions is contemplated. Supplementary active - . 

30 . compounds can also be incorporated into the compositions. _ . , . : . .. 

/ The antibodies disclosed herein can also be formulated as immunoliposomes. . ,: . 

Liposomes containing the antibody are prepared by methods known in the art, such as ; 

"■'..*• j . ' ■ ' ' 
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describedin.Epstem,d0l, Proc. Natl. Acad. Sci.- USA; 82: 36 1985); Hwang et al., Proc. ' 
. ■ Natl Acad. Sci; USA- 77: 4030 (1980); and U.S. Pat. Nqs. 4,485,045 and-4,544,545. - 
Liposomes with enhanced circulation time are disclosed in U.S. Patent No. 5,013,556. 
; w..; particularly useful liposomes can be generated .by the reverse-phase evaporation 
5 method with ;a lipid composition comprising phosphatidylcholine, cholesterol, and PEG- 
.., derivatized phosphatidylethanolanune (PEG-PE). Liposomes are extruded through filters of 
defined pore size to yield liposomes with the desired diameter. Fab' fragments of the antibody 
of the present invention can be conjugated to the liposomes as described in Martin et al ., J, 
Biol. Chem,, 257: 286-288 (1982) via a disulfide-interchange reaction. A chemotherapeutic 
10 . agent (such as Doxorubicin) is optionally contained within the liposome.. See Gabizon et al.; J. 
• L National Cancer Inst., 81(19): 1484 (1989). • v . •'' \ : - ? ,. : / 

A pharmaceutical composition of the invention is formulated to be compatible with its 
intended route of administration. Examples of routes of adniinisrration include parenteral, e.g., 
intravenous, intradermal, subcutaneous, oral (e.g., inhalation), transdermal {i.e., topical), 
15 transmucosal, and rectal adrninistration. Solutions or suspensions used for parenteral, . ; ' 
intradermal, or subcutaneous application can include the following components: a sterile 
diluent such as water for injection; saline solution, fixed oils, polyethylene glycols, glycerine, 
. propylene glycol or omer synthetic solvents; antibacterial ^ 
■ : methyl parabens; antioxidants such as ascorbic acid or sodium bisulfite; chelating agents such 
20 as emylenedianiinetetraacetic acid (EDTA); buffers such as acetates, citrates or phosphates, ^ l 
and agents, for the adjustment of tonicity such as sodium chloride or dextrose. The pH can be 
- - adjusted with acids or bases, such as hydrochloric acid or sodium hydroxide. .. The parenteral 
preparation can be enclosed in ampoules, disposable syringes or multiple dose vials made of 
i;-;. • glass or plastic. : : .'• • t . ,: ... •. •' ■■ •>■.'■;'':[.■•. 

25 1 ■ -'J-. Pharmaceutical compositions suitable for injectable use include sterile aqueous . 
' . , solutions (where water soluble) or dispersions and sterile powders for the extemporaneous 
/ preparation of sterile inj ectable solutions or dispersion. For intravenous administration, 
. ■ ■ suitable carriers include physiological saline, bacteriostatic water, Cremophor EL™ (BASF, 

30 sterile and should be fluid to the extent that easy syringeability exists. It must be stable under 
• -the conditions of manufacture and storage and must be preserved against the contaminating 
_• -action of microorganisms such as bacteria and fungi. /The carrier can be a solvent or 
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. # dispersion medium co4^ring 5 for example, ,water,. ethanol, pol (for example, glycerol, 
propylene glycol, and liquid polyethylene glycol, and the like), and suitable mixtures thereof. 
The proper fluidity can be maintained, for example, by , the use of a coating such as lecithin, by 
the maintenance of the required particle size in the case of dispersion and by the use of 
5 surfactants. Prevention of the action of microorganisms can be achieved by various 

antibacterial and antifungal agents, for example, parabens, chlorobutanol, phenol, ascorbic 
acid, thimerosal, and the like. In many cases, it will be preferable to include isotonic agents, 
* for example, sugars, polyalcohols such as manitol, sorbitol, sodium chloride in the - . . ■■; 

com position. Prolon ged absorption of Jhe injectablexonipositionsxan be brought about .by- — 

10 including in the composition an agent which delays absorption, for example, aluminum 
monostearate and gelatin. v 
. - Sterile injectable solutions can be prepared by incorporating the, active compound (e.g., 
a NOVX protein or anti-NO VX antibody) in the required amount in an appropriate solvent 
with one or a combination of ingredients enumerated above, as required, followed by filtered 
15 sterilization. Generally, dispersions are prepared by incorporating the active compound into a 
sterile vehicle that contains a basic dispersion medium and the required other ingredients from 
those, enumerated above. In the case of sterile powders for. the preparation of sterile injectable 
solutions, methods of preparation are vacuum drying and freeze-drying that yields a powder of 
. the active ingredient plus any additional desired ingredient from a previously sterile-filtered 
- 20 solution thereof. r -v , . . , *•' % > '\ 

^; Oral compositions generally include an inert diluent or an edible carrier. They can be 
enclosed in gelatin capsules or compressed into .tablets. For the purpose of oral therapeutic 
administration, the, active compound can be incorporated with excipients and used in the form 
7 .of tablets, troches,, or capsules; Oral compositions can also be prepared using a fluid carrier 
25 for use as a mouthwash, wherein the compound in the fluid carrier is applied orally and 

" swished and expectorated or swallowed. Pharmaceutical^ compatible binding agents, and/or 
adjuvant materials can be included as part of the composition. The tablets, pills, capsules, 
troches and the like can contain any of the following ingredients, or compounds of a similar 
. nature: a binder, such as microcrystalline cellulose, gum tragacanth or gelatin; an excipient 
30 such as starch. or~lactose, a disintegrating agent such as alginic acid, Primogel, or corn starch; a 
lubricant such as magnesium stearate or Sterotes; a glidant such as colloidal silicon dioxide; a 
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sweetening agent sud£ sucrose or saccharin; or a flavoring t such as peppermint, methyl 

salicylate, or orange flavoring. 

For administration by inhalation, the compounds are delivered in the form of an aerosol 

spray from pressured container or dispenser which contains a suitable propellant, e.g.^a gas 

5 such as carbon dioxide, or a nebulizer. t 

Systemic administration can also be by transmucosal or transdermal means. For 

transmucosal or transdermal administration, penetrants appropriate to the barrier to be 

permeated are used in the formulation. Such penetrants are generally known in the art, and 

' include, for example, for transmucosal administration, detergents, bile salts, and fusidic acid 

10- derivatives. Transmucosal administration can be accomplished through the use of nasal sprays 

or suppositories. For transdermal administration, the active compounds are formulated into 

ointments, salves, gels, or creams as generally known in the art. 

j \. \ : The compounds can also be prepared in the form of suppositories (e.g., with 

conventional suppository bases such as cocoa butter and other glycerides) or retention enemas 

15 for rectal delivery. ; • 

In one embodiment, the active compounds are prepared with carriers that will protect 

the compound against rapid elimination from the body, such as a controlled release 

formulation, including implants and microencapsulated delivery systems; Biodegradable, 

biocompatible polymers can be used, such as ethylene vinyl acetate, polyanhydrides, 

20 polyglycolic acid, collagen, polyorthoesters, and polylactic acid. Methods for preparation of * " 

such formulations will be apparent to those skilled in the art. The materials can also be 

obtained commercially from Alza Corporation and Nova Pharmaceuticals, Inc. Liposomal . 

suspensions (including liposomes targeted to infected cells with monoclonal antibodies to viral 

antigens) can also be used as pharmaceutical^ acceptable carriers. These can be prepared 

25 according to methods known to those skilled in the art, for example, as described in U.S. 

■ Patent No. 4,522,811. ; ( 

1M : 1 : : it is especially adyantageouf to formulate oral or parenteral compositions in dosage 

unit form for ease of administration and uniformity of dosage:' Dosage unit form as used 

^ heremrefers?to ^ physically diserete^units suited as iMtai^^ to be treated;; 

30 each unit containing a predetermined quantity of active compound calculated to produce the • 

desired therapeutic effect in association with the required phamiaceutical carrier. The 

specification for the dosage unit forms o f the invention are dictated by and directly dependent 
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on the unique charactd^^cs of the active compound and the p^^ular therapeutic effect to be 
achieved, and the limitations inherent in the art of compounding such an active compound for 
the treatment of individuals. < . 

The nucleic acid molecules of the invention can be inserted into vectors and used as " 
5 gene therapy vectors. Gene therapy vectors can be delivered to a subject by, for example, 
intravenous injection, local administration (see, e.g., U.S. Patent No. 5,328,470) or by 
stereotactic injection {see, e.g., Chen, et ah, 1994. Proc. Natl Acad. Set USA 91: 3054-3057). 
The pharmaceutical preparation of the gene therapy vector can include the gene therapy vector 

in an acceptable diluent , or can comprise,aslow_release matrix in-which the gene delivery- — - 

10 vehicle is imbedded. Alternatively, where the complete gene delivery vector can be produced 
intact from recombinant cells, e.g., retroviral vectors, the pharmaceutical preparation can 
» include one or more cells that produce the gene delivery system. 

Antibodies specifically binding a protein of the invention, as well as other molecules 
identified by the screening assays disclosed herein, can be administered for the treatment of 
15 various disorders in the form of pharmaceutical compositions. Principles and considerations 
involved in preparing such compositions, as well as guidance in the choice of components are 
provided, for example, in Remington : The Science And Practice Of Pharmacy 1 9th ed. 
. (Alfonso R. Gennaro, et al., editors) Mack Pub. Co., Easton, Pa. : 1995; Drug Absorption 
Enhancement : Concepts, Possibilities, Limitations, And Trends, Harwood Academic 
20 Publishers, Langhorne, Pa., 1994; and Peptide And Protein Drug Delivery (Advances In / 1 
Parenteral Sciences, Vol. 4), 1991, M. Dekker, New York. If the antigenic protein is \ 
, intracellular and whole antibodies are used as inhibitors, internalizing antibodies are preferred. 
However, liposomes can also be used to deliver the antibody v or an antibody fragment, into 
cells, , Where antibody fragments' are used, the smallest inhibitory fragment that specifically 
25. binds to the binding domain of the target protein is preferred. For example, based upon the K 
variable-region sequences of an antibody, peptide molecules can be designed that retain the 
ability to bind the, target protein sequence. Such peptides can be synthesized chemically 
and/or produced by recombinant DNA technology. See, e.g., Marasco et ah, 1993 Proc. Natl 
Acad. Scu USA, 90: 7889-7893. The formulation herein can also contain more than one active 
.30 compound as necessary for the particular indication being treated, preferably those with 

complementary activities that do not adversely affect each other. Alternatively, or in addition, 
the composition can comprise an agent that enhances its function, such as, for example, a 
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v'. , cytotoxic agent, cytol^Jt chemotherapeutic agent, or growth-i^bitory agent: Such 

molecules, are suitably present in combination in amounts that are effective for the purpose 
intended. The active ingredients can also be entrapped in microcapsules prepared, for 
example, by. coacervation techniques or by interfacial polymerization, for example, 
.5 hydroxymethylcellulose or gelatin-microcapsules and poly-(methylmethacrylate) . ' . 
. microcapsules, respectively, in colloidal drug delivery systems (for example, liposomes, 
albumin microspheres, microemulsions; nano-particles, and nanocapsules) or in 

macroemulsions. . : : ' ; .• ■ " •. '.''..'•:. . ■ 

The formulations to be used for iv vivo adniinistration must be sterile. This is readily 

10 ....accomplished by 'filtration through sterile 'filtration membranes.: > v 

7 : „ Sustained-release preparations can be prepared. Suitable examples of sustained-release 
preparations include semipermeable matrices of solid hydrophobic polymers containing the 
antibody, which matrices are in the form of shaped articles, e.g., films, or microcapsules. 
Examples of sustained-release matrices include polyesters, hydrogels (for example, poly(2- 

15. hydroxyethyl-methacrylate), or poly(vinylalcohol)), polylactides (U.S. Pat. No. 3,773,919), : • 
copolymers of L-glutamic acid and ethyl-L-glutamate, non-degradable ethylene-vinyl acetate, 
degradable lactic acid-glycolic acid copolymers such as the LUPRON DEPOT ™. (injectable 
microspheres composed of lactic acid-glycolic acid copolymer and leuprolide acetate), and , 
poly-D-(-)-3-hydroxybutyric acid. While polymers such as ethylene-vinyl acetate and lactic 

20 acid-glycolic acid enable release of molecules for over 100 days, certain hydrogels release 
proteins for shorter time periods. . • ■'■■';/„ /•• , ■ ■ ;_■ 

.: The pharmaceutical compositions can be included in a container, pack, or dispenser - 
together with instructions for adniinistration. 

25 Screening and Detection Methods 

The isolated nucleic acid molecules of the invention can be used to express NOVX 
protein (e.g., via a recombinant expression vector in a host cell in gene therapy applications), 
to detect NOVX mRNA (e.g., in a biological sample) or a genetic lesion in a NOVX gene, and 

30 be used to screen drugs or compounds that modulate the NOVX protein activity or expression 
as well as to treat disorders characterized by insufficient or excessive production of NOVX 
: protein or production of NOVX protein forms that have decreased or aberrant activity \ . , 
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compared to NOVX v^ptype protein., In addition; the anti-NO^^ antibodies of the invention 
can be used to detect and isolate NOVX proteins and modulate NOVX activity. For example, 
NOVX activity includes growth and differentiation, antibody production, and tumor growth. 

The invention further pertains to novel agents identified by. the screening assays 
described herein and uses thereof for treatments as described, supra: * * v 

Screening Assays 

The invention provides a method (also referred to herein as a "screening assay") for 
identif ying modulators, jVg.,_candidate orJest-Compounds or agents (e.g^peptides— — - — ^ — 



10 peptidomimetics, small molecules or other drugs) that bind to NOVX proteins or have a 

stimulatory or inhibitory effect on, e.g., NOVX protein expressions NOVX protein activity. 
The invention also includes compounds identified in the screening assays described herein. 

In one, embodiment, the invention provides assays for screening candidate or test 
compounds which bind to or modulate the activity of the membrane-bound form of a NOVX 

15 protein or polypeptide or biologically-active portion thereof. The test compounds of the - * " 
invention can be obtained using. any of the numerous approaches in combinatorial library 
methods known in the art, including: biological libraries; spatially addressable parallel solid 
phase or solution phase libraries; synthetic library methods requiring deconvolution; the 
"one-bead one-compound" library method; and synthetic library methods using affinity ^ 

20 . chromatography selection. The biological library approach is limited to peptide libraries, 4 J 
while the other four approaches are applicable to peptide, non-peptide oligomer or small 
V molecule libraries. of compounds. See, e.g., Lam, 1997 . Anticancer Drug Design 12: 145. 
A "small molecule" as used herein, is meant to refer to a composition that has, a 
molecular weight of less than about 5 kD and most preferably less than about 4 kD. Small 

25 molecules can be, e.g., nucleic acids, peptides, polypeptides, peptidomimetics, carbohydrates,^ 
lipids or other organic or inorganic molecules. Libraries, of chemical and/or biological 
mixtures, such as fungal, bacterial, or algal extracts, are known in the art and can be screened 
with any of the assays of the invention. '* : . V . _ . • \ 

* . " Examples of methods for the synthesis of molecular libraries can be found in the art, 

30 for example in: DeWitt, etal.-l 993.- Proa NatL Acad. Sci: U.S.A. 90: 6909; Erb, et al, 1994; 
Proc. Natl. Acad: Sci U.S.A. 91: 11422; Zuckermann, e/ a/.^ 1994. J.Med. Chem. 37: 2678; 
Cho, et a/.,.1993. Science 261: 1303; Carrell, et a/.,1994. Angew. Chem. Int. Ed. Engl .33: 
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2059; Carell, et aUX^. Angew. Chem. hit Ed. Engl 33: 20(!^^nd Gallop, etal, 1994. 1 ■ 

Med. Chem. 31: 1233: ■ - r : '.' : ■ /> . * • ' 

Libraries of compounds may be presented in solution (e.g., Houghten, 1992/ * 

Biotechniques 13: 412-421), or on beads (Lam, 1991. Nature 354: 82-84), on chips (Fodor, 

1993. Nature 364: 555-556), bacteria (Ladner, U.S. Patent No. 5,223,409), spores (Ladner, 

U.S. Patent 5,233,409), plasmids (Cull, et al y 1992. Proc. Natl Acad. Set USA 89: 

1865-1869) or on phage (Scott and Smith, 1990. Science 249: 386-390; Devlin, 1990. Science 

249: 404-406; Cwirla, et aL, -1990, Proc. Natl Acad.Sci U.S.A. 87: 6378-6382; Felici, 1991. 

J.MoVBiol 222: 301-310; Ladner, U.S. Patent No. 5,233,409.). 

In one embodiment, an assay is a cell-based assay in which a cell which expresses a 

membrane-bound form of NO VX protein, or a biologically-active portion thereof, on the cell 

surface is contacted with a test compound and the ability of the test compound to bind to a 

NOVX protein determined. The cell, for example, can be of mammalian origin or a yeast cell. 

Determining the ability of the test compound to bind to the NOVX protein can be 

accomplished, for example, by coupling the test compound with a radioisotope or enzymatic ' 

label such that binding of the test, compound to the NOVX protein or biologically-active 

portion thereof can be determined by detecting the labeled compound in a complex; For 

. example, test compounds can be labeled with 125 1, 35 S, 14 C, or 3 H, either directly or indirectly, 

and the radioisotope detected by direct counting of radioemission or by scintillation counting. 

Alternatively, test compounds can be enzymatically-labeled with, for example, horseradish 

peroxidase, alkaline phosphatase, or luciferase, and the enzymatic label detected by 

determination of conversion of an appropriate substrate to product. In one embodiment,* the 

assay comprises contacting a cell which expresses a membrane-bound form of NOVX protein, 

or a biologically-active portion thereof, on the cell surface with a known compound which ; 

binds NOVX to form an assay mixture, contacting the assay mixture with a test compound, 

and determining the ability of the test compound to interact with a NOVX protein, wherein 

: determining the ability of the test compound to interact with a NOVX protein comprises 

determining the ability of the test conipound to preferentially bind to NO VX protein or a 

- In another embodiment, an assay is a cell-based assay comprising contacting a cell 
expressing a membrane-bound form of NOVX protein, or a biologically-active portion thereof, 
on the cell surface with a test compound and determining the ability of the test compound to 
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modulate (e.g., stimul^J^r inhibit) the activity of the NOVX p^^in or biologically-active 

portion thereof. Detennining the ability of the test compound to modulate the activity of 

NOVX or a biologically-active portion thereof can be accomplished, for example, by 

determining the ability of the NOVX protein to bind to or interact with a NOVX target . 

molecule. As used herein, a "target molecule" is a molecule with which a NOVX protein 

binds or interacts in nature, for example, a molecule on the surface of a cell which expresses a 

NOVX interacting protein, a molecule on the surface of a second cell, a molecule in the 

extracellular ; milieu, a molecule associated with the internal surface.of a cell membrane.or a 

-cytoplasmic molecule.-A NOVX-target-molecule can be a-non-NOVX-moleeule or-aNOVX-— 



10 : protein or polypeptide of the invention In one embodiment, a NOVX target molecule is a 
component of a signal transduction pathway that facilitates transduction of an extracellular 
. signal (e.g. a signal generated by binding of at compound to a membrane-bound NOVX 

molecule) through the cell membrane and into the cell. The target, for example, can be a 
. second intercellular protein that has catalytic activity or a protein that facilitates the association 
15 of downstream signaling molecules with NOVX. ; : 

Detennining the ability of the NOVX protein to bind to or interact with a NOVX target 
molecule can be accomplished by one of the methods described above for detemiining direct . 
binding. In one embodiment, determining the ability of the NOVX protein to bind to or 
interact with a NOVX target molecule can be accomplished by determining the activity of.the % 
20 target molecule. For example, the activity of the target molecule can be determined by . 
detecting induction of a cellular second messenger of the target (i.e. intracellular Ga 2+ , --\ - 
diacylglycerol, IP3, etc.), detecting catalytic/enzymatic activity of the target an appropriate 
; substrate, detecting the induction of a reporter gene (comprising a NOVX-responsive; * ; 
regulatory element operatively linked to a nucleic acid encoding a detectable marker, e.g., 
25 _ luciferase); or detecting.a. cellular response, for example, cell survival* cellular differentiation^ 
or cell proliferation!. ; v 

■ - - In yet another embodiment,, an assay of the invention is a cell-free assay comprising 
4 . contacting a NOVX protein or biologically-active portion thereof with a test compound and 
determining the ability of the test compound to bind to the NOVX protein or biologically- 
30 active portion thereof. Binding of the test compound to the NOVX protein can be determined 
either directly or indirectly as described above. In one such embodiment, the assay comprises 
contacting the NOVX protein or biologically-active portion thereof with a known compound. 
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which binds NOVXt^^rm an assay mixtoe, contacting the 4^ 

compound, and determining the ability of the test compound to interact with a NOVX protein, 
wherein deteimining the ability of the test compound to interact with a NOVX protein 
comprises determining the ability of the. test compound to preferentially bind to NOVX or 
5 biologically-active portion thereof as compared to the known compound. r 

In still another embodiment, an assay is a cell-free assay comprising contacting NOVX 
protein or biologically-active portion thereof with a test compound and determining the ability 

; of the test compound to modulate (e.g. stimulate or inhibit) the activity of the NOVX protein 
or biologically-active portion thereof. Determining the ability of the test compound to 

10 modulate the activity of NOVX can be accomplished, for example, by detennining the ability 
of the NOVX protein to bind to a NOVX target molecule by one of the methods described 
above for determining direct binding. In an alternative embodiment, detennining the ability of 
the test compound to modulate the activity, of NOVX protein can be accomplished by 
detennining the ability of the NOVX protein furdier modulate a NOVX target 

15 example, the catalytic/enzymatic activity of the target molecule on an appropriate substrate can 
be determined as described above. V / - . . 

. In yet another embodiment, the cell-free assay comprises contacting the NOVX protein 
or biologically-active portion thereof with a known compound which binds NOVX protein to 
: form an assay mixture, contacting the assay mixture with a test compound, and determining 

20 the ability of the test compound to interact with a NOVX prote^ 

ability of the test compound to interact with a NOVX protein comprises determining the 
ability of the; NOVX protein to preferentially bind to or modulate the activity of a NOVX 
target molecule. - - • 

The cell-free assays of the invention are amenable to use of both the soluble form or 

25 the membrane-bound form of NOVX protein. In the case.of cell-free assays comprising the 
membrane-bound form of NOVX protein, it may be desirable to utilize a solubilizing agent 
such that the membrane-bound form of NOVX protein is maintained in solution. Examples of 
, such solubilizing agents include non-ionic detergents such as n-octylglucoside, * 

y ; ^^bdecylgb M. : l^, 

30 decanoyl-N-methylglucamide, Triton® X-100, Triton® X-l 14, Thesit®, Isotridecypoly(ethylene 
* glycol etlier) n? N-dodecyl--N,N-dimethyl-3-ammonio-l-propane sulfonate, 
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3-(3-cholamidopropyl netliylamniiniol-1 -propane sulfonate ^J^iAPS), or 

3-(3-cholainidopropyl)dimethylamminiol-2-hydroxy-l-propa sulfonate (CHAPSO). 

In more than one embodiment of the above assay methods of the invention, it may be 
desirable to immobilize either NOVX protein or its target molecule to facilitate separation of 
5 complexed froiri uncomplexed forms of one or both of the proteins, as well as to accommodate 
automation of the assay. Binding of a test compound to NOVX protein, or interaction of 
NOVX protein with a target molecule in the presence and absence of a candidate compound, 
can be accomplished in any vessel suitable for containing the reactants. Examples of such 
vessels include microliter plates, test jubgs,_and.micro^ 

10 fusion protein can be provided that adds a domain that, allows one or both of the proteins to be 
bound to a matrix. . For example, GST-NO VX fusion proteins or GST-target fusion proteins 
can be adsorbed onto glutathione sepharose beads (Sigma Chemical, St. Louis; MO) or; 
glutathione derivatized microtiter plates, that are then combined with the test compound or the 
test compound and either the non-adsorbed target protein or NOVX protein, and the mixture is 

15 incubated under conditions conducive to complex formation (e.g., at physiological conditions 
for salt and pH). Following incubation, the beads or microtiter plate wells are washed to . 
remove any unbound components, the matrix immobilized in the case of beads, complex X 
determinedeither directly or indirectly, for example, as described, supra. Alternatively, the 
complexes can be dissociated: from the matrix, and the level of NOVX protein binding or - 

20 activity determined using standard techniques. * > . - 

V , , Other techniques for immobilizing proteins on matrices can also be used in the i 
screening assays of the invention. For example, either the NO VX protein or its target 
molecule can be immobilized utilizing conjugation of biotin and streptavidin. Biotinylated 
NOVX protein or target molecules can be prepared from biotin-NHS (N-hydroxy-succinimide) 

25 - , using techniques well-known within the art (e.g., biotinylation kit, Pierce Chemicals,- _ U 
Rockford, 111.), and immobilized in the wells of streptavidin-coated 96 well plates (Pierce 
Chemical). Alternatively, antibodies reactive with NOVX protein or target -molecules, but 
which do not interfere with binding of the NOVX protein to its target molecule, can be* 
derivatized to the wells of the plate, and unbound target or NOVX protein trapped in the wells 

30 by antibody conjugation.. Methods. for detecting such complexes, in addition to those v * : 
described above for die GST-immobilized complexes, include, immunodetection of complexes 
using antibodies reactive with the NOVX protein or target molecule, as well as enzyme-linked 
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assays that rely on det^Jjbag an enzymatic activity associated v^^the NQYX protein or target 
molecule. • . . * . - i 

, In another embodiment, modulators of NOVX protein expression are identified in a 
method wherein a cell is contacted with a candidate compound and the expression of NOVX 
mRNA or protein in the cell is determined. The level of expression of NOVX mRNA or 
protein in the presence of the candidate compound is compared to the level of expression of 
NOVX mRNA or protein in the absence of the candidate compound. The candidate compound 
canthen be.identified as a modulator of NOVX mRNA or protein expression based upon this 
comparison. For example, when expression of NOVX mRNA or protein is greater (i.e., 
statistically significantly greater) in the presence of the candidate compound than in its 
absence, the candidate compound is identified as a stimulator of NOVX mRNA or protein . 
expression. Alternatively, when expression of NOVX mRNA or protein is less (statistically 
significantly less) in the presence of the candidate compound than in its absence, the candidate 
compound is identified as an inhibitor of NOVX mRNA or protein expression/ The level of 
NOVX mRNA or protein expression in the cells can be determined by methods described 
herein for detecting NOVX mRNA or protein. 

. In yet another aspect of the invention* the NOVX proteins can be used as "bait 
proteins" in a two-hybrid assay or three hybrid assay (see, e.g., U.S. Patent No. 5,283,317; 
Zervos, et al r 1993. Cell 72: 223-232; Madura, et al, 1993. J. Biol Chem. 268: 12046-12054; 
Bartel,e*a/., 1993.]^ 

1 693-1696; and Brent WO 94/10300), to identify other proteins that bind to or interact with 
NOVX ("NOVX-binding proteins" or "NOVX-bp") and modulate NOVX activity. Such 
NOVX-binding proteins are also likely to be involved in the propagation of signals by the 
NOVX proteins as, for example, upstream or downstream elements of the-NOVX pathway, 
v <\ The two-hybrid system is based on the modular nature of most transcription factors, 
which consist of separable DNA-binding and activation domains. Briefly, the assay utilizes 
two different DNA constructs. In one construct, the gene that codes for NOVX is fused to a 
gene encoding the DNA binding domain of a known transcription factor (e.g., GAL-4). In the 
^ o^eiic^tpact, a;D3p^ sequence v;; 
unidentified protein ("prey"or "sample") is fused to a gene that codes for the activation 
domain of the known transcription factor. If the "bait" and the "prey" proteins are able to 
interact, in vivo, forming a NOVX-dependent complex, the DNA-binding and activation 
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domains of the transc^Jfcon factor are brought into close prox^^y. This proximity allows 
transcription of a reporter gene {e.g., LacZ) that is operably linked to a transcriptional - 
regulatory, site responsive to the transcription factor. Expression of the reporter gene can be 
detected and cell colonies containing the functional transcription factor can be isolated and - 
5 used to obtain the cloned gene that encodes the protein which interacts with NOVX. 

The invention further pertains to novel agents identified by the aforementioned 
screening assays and uses thereof for treatments as described herein. ' 

D etection Assa y s , . — ..: — ■ 

1 0 Portions or fragments: of the cDNA sequences identified herein (and the corresponding 

complete gene sequences) can be used in numerous ways as polynucleotide reagents. By way 
of example, and not of limitation, these sequences can be used to: (z) identify an individual 
from a minute biological sample (tissue typing); and (ii) aid in forensic identification of a 
biological sample. Some of these applications are described in the subsections, below. 

is ; , . • : , ... .. . . . • / / ■■• ■ ■ - ■ ■ < : ■"■ ■ ■ ' ; * 

Tissue Typing 

- The NOVX sequences of the invention can be used to identify individuals from minute 
biological samples. In this technique, an individual's genomic DNA is digested/with one or 
more restriction enzymes, and probed on a Southern blot to yield unique bands for . I ■ 
E 20 identification. The sequences of the invention are useful as additional DNA markers for RFLP 
... ("restriction fragment length polymorphisms" 

•' ^ -Furthermore, the sequences of the invention can be used to provide an alternative . 
technique that determines the actual base-by-base DNA sequence of selected portions*of an 
individual's genome. Thus, the NOVX sequences described herein can be used-to prepare two 
25; ,PCR primers from .the 5- and S'-termini of the sequences; Theseprimers can^thenbeused tb- 
amplify an individual's DNA and subsequently sequence it. V , 

Panels of corresponding DNA sequences from individuals, prepared in this manner, 
can provide unique individual identifications, as each individual will have a unique set of such 
DNA sequences due to allelic differences. The sequences of the invention can be used to 
30 obtain such identification sequences from individuals and from tissue.. The NOVX. sequences 
of the invention uniquely representportions.of the human genome. Allelic variation occurs to 
some degree in the coding regions of these sequences, and to a greater degree, in the noncoding 
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regions. It is estimate^J^at allelic variation between individuajj^mans occurs with a 
frequency, of about once per each 500 leases. Much of ^the allelic variation is due to shigle 
nucleotide polymorphisms (SNPs), which include restriction fragment length polymorphisms 
(RFLPs). v ■ Vy.- ; ;V . ; , ' * - : >;:}:-:^< ^:r : > - : v ;. : ;. : 

Each of the sequences described herein can, to some degree, be used as a standard 
against which DNA from an individual can be compared for identification purposes. Because 
greater numbers of polymorphisms occur in the noncoding regions, fewer sequences are 
necessaiy to differentiate individuals. The noncoding sequences can comfortably provide 
positive individual identification with a panel of perhaps 10 to 1,000 primers that each yield a 
noncoding amplified sequence of 100 bases. If predicted coding sequences, such as those in ' 
SEQ ID NO: 1, 3, 5, 7, 9, 11, 13, 15 ? 17, 19, 21 or 23 are used, a more appropriate number of 
primers for positive individual identification would be 500-2,000. 

Predictive Medicine > - 

The invention also pertains to the field of predictive medicine in which diagnostic 
assays, prognostic assays, phamiacogenomics, and monitoring clinical trials are used for 

,. prognostic (predictive) purposes to thereby treat an individual prophylactically. :• Accordingly,; 
one aspect of the invention relates to diagnostic assays for determining NOVX protein and/or 
nucleic acid expression as well as NOVX activity, in the context of a biological sample (e.g., 

, blood, serum, cells, tissue) to thereby determine whether an individual is afflicted with a 
disease or disorder, or is at risk of developing adisorder, associated with aberrant NOVX ., 
expression or activity. Disorders associated with aberrant NOVX expression of activity > 
include, for example, disorders characterized by aberrant cell proliferation, differentiation and 

. migration, e.g. cancer, angiogenesis,- atherosclerosis and obesity, neurological disorders, e.g. 
stroke, Pendred syndrome, multiple sclerosis and Alzheimer's disease, keratinocyte defects, ■- 
e.g. lesional psoriatic skin, ischemic disorders, e.g. diabetic retinopathy, hepatic disorders, e.g. 
cirrhotic hepatitis, and pancreatic disorders e.g. acute pancreatitis. ' ^ j : 

The invention also provides for prognostic (or predictivis) -assays for detennining 

-uvbethei^^ 

nucleic acid expression or activity. Eor example, mutations in a NOVX gene can be assayed * 
inabiological sample. Such assays can be used for prognostic or predictive purpose to 
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thereby prophylactical eat an individual prior to the onset o^^isorder characterized by or 
associated with NOVX protein, nucleic acid expression, or biological activity- 

Another aspect of the invention provides methods for determining NOVX protein, 
nucleic acid expression or activity in an individual to thereby select appropriate therapeutic or 
prophylactic agents for that individual (referred to herein as "pharmacogenomics"). 
Pharmacogenomics allows for the selection of agents (e.g., drugs) for therapeutic or 
prophylactic treatment of an individual based on the genotype of the individual (e.g., the 
genotype of the individual examined to determine the ability of the individual to respond to a 
particular agent.) • • . . : - - . - 



10 , Yet another aspect of the invention pertains to monitoring the influence of agents (e.g., 

- drugs, compounds) on the expression or activity of NOVX in clinical trials. 

These and other agents are described in further detail in the following sections. . 

Diagnostic Assays : 

15 An exemplary method for detecting the presence or absence of NOVX in a biological 

sample involves obtaining a biological sample from a test subject and contacting the biological 
sample with a compound or an agent capable of detecting NOVX protein or nucleic acid (e.g., 
, mRNA, genomic DNA) that encodes NOVX protein such that the presence of NOVX is v 
detected in the biological sample. An agent for detecting NOVX mRNA or genomic DNA is a 

20 labeled nucleic acid probe capable of hybridizing to NOVX mRNA or genomic DNA. The ; 
nucleic acid probe can be, for example, a full-length NOVX nucleic acid, such as the nucleic 
acid of SEQ TP NO: 1, 3,_5, 7, 9, ; 1 1, 13, 15, 17, 19, 21 or 23, or a portion thereof, such as an 
oligonucleotide of at least 15, 30, 50,100, 250 or 500 nucleotides in length and sufficient to 
specifically hybridize under stringent conditions to NOVX mRNA or genomic DNA; « Other. 

25 . suitable probes for use in the diagnostic assays of the invention are described herein.; / 
, One agent for detecting NOVX protein is an antibody capable of binding to NOVX 
protein, preferably an antibody with a detectable label. Antibodies directed against a protein 
of the invention may be used in methods known within the art relating to the localization 
and/or quantitation of the protein (e.g., for use in.measuring levels of the protein within 

30 appropriate physiological samples, for use in diagnostic methods, for, use in imaging the 

protein, and the like). In a given embodiment, antibodies against the proteins, or derivatives, 
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fragments/ analogs 6ij(|nologs thereof, that contain the antig hiding domain, are utilized 
as pharmacologicallyractive compounds. . .. ; , . . 

An antibody specific for a protein of the invention can be used to isolate the protein by . 
standard techniques, such as immimoaffmity chrom Such 
an antibody can facihtate the purification of the natural protein antigen from cells and of 
recombinantly produced antigen expressed in host cells. Moreover, such an antibody can be 
used to detect the antigenic protein (e.g., in a cellular lysate or cell supernatant) in order to 
evaluate the abundance and pattern of expression of the.antigenic protein. Antibodies directed 
against the protein can be used diagnostically to monitor protein levels in tissue as part of a 
clinical testing procedure, e.g., to, for example, determine the efficacy of a given treatment 
regimen. Detection can be facilitated by coupling (i.e., physically linking) the antibody to a 
detectable substance. Examples of detectable substances include various enzymes, prosthetic 
groups, fluorescent materials, lvuninescent materials, bioluminescent materials, and radioactive 
materials. Examples of suitable enzymes include horseradish peroxidase, alkaline 
phosphatase, p-galactosidase, or acetylcholinesterase; examples of suitable prosthetic group 
complexes include streptavidin/biotin and avidin/biotin; examples of suitable fluorescent 
materials include umbelliferone, fluorescein, fluorescein isothiocyanate, rhodamine, 
dichlorotriazinylamine fluorescein, dansyl chloride or phycoerythrin; an example of a 
luminescent material includes luminol; examples of bioluminescent materials include 
luciferase, luciferin, and aequorin, and examples of suitable radioactive material include 12 -I, 

Antibodies can be polyclonal, or more preferably, monoclonal. An intact antibody, or 
a fragment thereof {e.g., Fab or F(ab') 2 ) can be used. The term "labeled", with regard to the 
probe or antibody, is intended to encompass direct labeling of the probe or antibody by 
coupling {i.e., physically linking) a detectable substance to the probe or antibody, as well as 
indirect labeling of the probe or antibody by reactivity with another reagent that is directly ■ 
labeled. Examples of indirect labeling include detection of a primary antibody using a 
fluorescently-labeled secondary antibody and end-labeling of a DNA probe with biotin such 
thatitcan.be detected^tlifluorescentlyTlabeled s^ayiduv ,^. t m.?&i^ cs ?. sani P le " is 
intended to include tissues, cells and biological fluids isolated from a subject, as well as 
tissues,, cells and fluids present within; a subject. That is, the detection method of the invention 
can be used to detect NQVX mKNA, protein, or genomic DNA in a biological sample in vitro 
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as well as in vivo. Fo ample, in vifro techniquesfor detecti^^'f NOVX' mRNA include 

Northern hybridizations and in situ hybridizations. In vitro techniques for detection of NOVX 

protein include enzyme linked immunosorbent assays (ELISAs), Western blots, 

immunoprecipitations, and immunofluorescence. In vitro techniques for detection of NOVX 

5 genomic DNA include Southern hybridizations. Furthermore, in vivo techniques for detection 

of NOVX protein include introducing into a subject a labeled anti-NOVX antibody. For 

example, the antibody can be labeled with a radioactive marker whose presence and location in 

a subject can be detected by standard imaging techniques. 

, In one embodiment , the bi^gfcaLsai^ 

10 subject. Alternatively, the biological sample can contain mRNA molecules from the test 

subject or genomic DNA molecules from the test subject. A preferred biological sample is a 

peripheral blood leukocyte sample isolated by conventional-means from a subject. - * 

■■ i • 
In one embodiment, the methods further involve obtaining a control biological sample 

from a control subject, contacting the control sample with a compound or agent capable of 

1 5 detecting NOVX protein, mRNA, or genomic DNA, such that the presence of NOVX protein, 

mRNA or genomic DNA is detected in the biological sample, and comparing the presence of 

NOVX protein, mRNA or genomic DNA in the control sample with the presence of NOVX 

protein, mRNA or genomic DNA in the test sample. . ; ^ , 

~ The invention also encompasses kits for detecting the presence of NOVX in a 

20 biological sample. For example, the kit can comprise: a labeled compound or agent capable of 

detecting NOVX protein or niRNAin a biological sample; means for detennining the amount 

of NOVX in the sample; and means for comparing the amount of NOVX in the sample with a 

standard. The compound or agent can be packaged in a suitable container.- The kit can further 

comprise instructions for using the kit to detect NOVX protein or nucleic acid. 

25 * _ ■■ . .": / . . ■ . ' ' \ :. . ■■ - . - 

Prognostic Assays • - 

. , The diagnostic methods described herein can furthermore be utilized to identify 
subjects having or at risk of developing a disease or disorder associated with aberrant NOVX 
. expression or activity. For example, the assays described herein, such as the preceding 
30 diagnostic assays or the following assays, can be utilized to identify a subject having or at risk 
of developing a disorder associated with NOVX protein, nucleic acid expression or activity. 
Such disorders include for example, disorders characterized by aberrant cell proliferation, 

.:. no V ; ' 
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differentiation and million; e.g. cancer, arigidgenesisj athercJPrbsis and obesity, ' 
„ '!?'.} neurological disorders, e.g: stroke; Pendred syndrome, multiple sclerosis and Alzheimer's .•" 

" ■ disease, keratinocyte defects, e.g. lesional' psoriatic skin, ischemic disorders, e.g-. diabetic 
' (,' ,' retinopathy, hepatic disorders, e.g. cirrhotic hepatitis, and pancreatic disorders e.g. acute ; 

.5 pancreatitis. • *'■ • - '}':" '■■ - ■ 

.-; : Alternatively, the prognostic assays can be utilized to identify a subject having or at - 
risk for developing a disease' or disorder. Thus, the invention provides a method for '•' .•• 
'■:.sU identifying a disease or disorder associated with aberrant NOVX expression or activity in 
1: which a test sample is obtained from a subject and NOVX protein or nucleic acid (e.g., 
10 mRNA, genomic DNA) is detected, wherein the presence of NOVX protein or nucleic acid is 
' diagnostic for a subject having or at risk of developing a disease or disorder associated with 
! aberrant NOVX expression or activity. As used herein, a "test sample" refers to a biological : 
■ . : sample obtained from a subject of interest. For example, a test sample can be a biological 

fluid (e.g., serum), cell sample, or tissue. •"' 
15 -• ' , : Furthermore, the prognostic assays described herein can be used to determine whether 
a subject can be administered an agent (e.g., an agonist, antagonist, peptidominietic, protein, 
peptide, nucleic acid, small molecule, or other drug candidate) to treat a disease or disorder 
; associated with aberrant NOVX expression or activity. For example, such methods can be 
' . used to determine whether a subject can be eiffectively treated with an agent for a disorder. • 
20 Thus, the invention provides methods for deterniining whether a subject can be effectively 
. i treated with an agent for a disorder associated with aberrant NOVX expression or activity in 
[i „ , which a test sample is obtained and NOVX protein or nucleic'acid'is detected (e.g., wherein 
: ' the presence of NOVX protein or nucleic acid is diagnostic for a subject that can be ; : : 
! adniinistered the agent to treat a disorder associated with aberrant NOVX expression or ' 

„ 25 activity); \ V .-• 

The methods of the invention can also be used to detect.genetic lesions in a NOVX 

_ , i;g#e;therebyd^ 

characterized by aberrant cell proliferation and/or differentiation. In various embodiments, the 

30. genetic lesion characterized by at least one of an alteration affecting the integrity of a gene 
' . encoding a NOVX-protein, or the misexpression of the NOVX gene. For example, such 
.... .genetic lesions ean.be detected_by .ascertaming Jthe existence of_at l_east one of; (f) a deletion 
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one or more nucleotidl^oma NOVX gene; (zz) an addition o^fe or more nucleotides to a 

NOVX gene; (Hi) a substitution of one or more nucleotides of a NOVX gene, (iv) a * 

chromosomal rearrangement of a NOVX gene; (v) an alteration in the level of a messenger 

RNA transcript of a NOVX gene, (vi) aberrant modification of a NOVX gene 5 such as of the 

5 methylation pattern of the genomic DNA, (vii) the presence of a non-wild-type splicing pattern 

of a messenger RNA transcript of a NOVX gene, (vzzz) a non-wild-type level of a NOVX 

protein, (ix) allelic loss of a NOVX gene, and (x) inappropriate post-translational modification 

of a NOVX protein. As described herein, there are a large number of assay techniques known 

in the art which can be us ed for_deteetmg-lesions-ih-a -NOVX-gene^A.-preferred-biological-^— 

10 sample is a peripheral blood leukocyte sample isolated by conventional means from a subject. 
However, .any biological sample containing nucleated cells may be used, including, for 
example, buccal mucosal cells. \ - ? - 

In certain embodiments, detection of the lesion involves the use of a probe/primer in a 
polymerase chain reaction (PCR) (see, e.g., U.S. Patent Nos. 4,683,195 and 4,683,202), such 

15 as anchor PCR or RACE PCR, or, alternatively, in a ligation chain reaction (LCR) (see, e.g., '< 
Landegran, et ah, 1988. Science 241 : 1077-1080; and Nakazawa, et ah, 1994. Proc. Natl. 
. Acad. Sci. USA 91 : 360-364), the latter of which can be particularly useful for detecting point . 
mutations in the NOVX-gene (see, Abravaya, eta/.,. 1995. NucL Acids Res. 23: 675-682). This 
method can include the steps of collecting a sample of cells from a patient, isolating nucleic 

20 acid (e.g., genomic, mRNA or both) from the cells of the sample, contacting thenucleic acid 
sample with one or more primers that specifically hybridize to a NOVX gene under conditions 
such that hybridization and amplification of the NOVX gene (if present) occurs, and detecting . 
the presence or absence of an amplification product, or detecting the size of the amplification 
product and comparing the length to a control sample. It is anticipated that PGR arid/or LCR 

25 may be desirable to use as a preliminary amplification step in conjunction with any ofthe . - \ 
techniques used for detecting mutations described herein. . . * • 

* ■ . Alternative amplification methods include: self sustained sequence replication (see, 
Guatelli, et aL, 1990 . Proc' Natl. Acad. Sci. USA 87: 1874-1878), transcriptional amplification 
system (see, Kwoh, -etal, 19$9rProc Natl. Acad. Sci. USA 86: 1173-1177); Qp-Replicase 

30 (see, Lizardi, etal, l988;BioTechnology6: 1197), or any other nucleic acid amplification 

method, followed by the detection of the amplified molecules using techniques well , known to 
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those of skill in the ar^hese detection schemes are especialty(Pbful for the detection of 
nucleic acid molecules if such molecules are present in very low numbers. 

In an alternative embodiment, mutations in a NOVX gene from a sample cell can be 
; . identified by alterations in restriction enzyme cleavage patterns. For example* sample and . : 
5. control DNA isjsolated, amphfied (optionally), digested with one or more restriction 

endonucleases, and fragment length sizes are determined by gel electrophoresis and compared. 
Differences in fragment length sizes between sample and control DNA indicates mutations in . 
the sample DNA. Moreover, the use of sequence specific ribozymes (see, e.g., U.S: Patent No. 
. 5,493,53 1) can be. used to score for the presence of specific mutations by development or loss 
10 of a ribozyme cleavage site. - 

. In other embodiments, genetic mutations in NOVX can be identified by hybridizing a 
sample and control nucleic acids, e:g., DNA or RNA, to high-density arrays containing - 
hundreds or thousands of oligonucleotides probes. See, e.g., Gronin, etal, 1996. Human 
Mutation.!: 244-255; Kozal, et al, 1996. Nat Med. 2: 753-759. For example, genetic 
15 ' mutations in NOVX can be identified in two dimensional arrays containing light-generated 
DNA probes as described in Croniri, - et al., supra. Briefly, a first hybridization array of probes 
, can be used to scan through long stretches of DNA in a sample and control to identify base 
, changes betWeen the sequences by making linear arrays of sequential overlapping probes. 

This step allows the identification of point mutations. This is followed by a second 
20 hybridization array that allows the characterization of specific mutations by using smaller, - 
specialized probe arrays complementary to all variants or mutations detected. Each mutation 
array is composed of parallel probe sets, one complementary to the wild-type gene and the 
• other complementary to the mutant gene. • : s . . -; v . 

In;yet another embodiment, any of a variety of sequencing reactions known in the art 
25 can be used to directly sequence the NOVX gene and detect mutations by comparing the 
sequence of the sample NOVX with the corresponding wild-type (control) sequence. 
Examples of sequencing reactions include those based on techniques developed by Maxim and 
Gilbert, 1977. Proc. Natl Acad Sci. USA 74: 560 or Sanger, 1977. Proc. Natl. Acad. Sci. USA 

30 be utilized when performing the diagnostic assays (see, e.g., Naeve, et al., \99S. Biotechniques 
19: 44S), including sequencing by mass spectrometry (see, e.g., PCT International Publication 
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. No. WO 94/16101;Gdj^, et a/./1996. Adv. ^Chromatography J|l27 -162; and Griffin, et al, 
1993. AppLBiochem. Biotechnol 38: 147-159).: .: .." . .. . , 

Other methods for detecting mutations in the NO VX gene include methods in which 
protection from cleavage agents is used to detect mismatched bases in RNA/RNA or 
5 RNA/DNA heteroduplexes; See, e.g., Myers, et al. z 1985. Science 230: 1242. In general, the 
art technique of "mismatch cleavage", starts by providing heteroduplexes of formed by 
hybridizing (labeled) .RNA or, DNA containing the wild-type NOVX sequence with potentially 
mutant RNA or DNA obtained from a tissue sample. The double-stranded duplexes are -treated 

with an a g ent that clea ves single-stranded regions of the duplex.such as-which will exist-due-to 

10 basepair mismatches between the control and sample strands. For instance, RNA/DNA 
duplexes can be treated with RNase and DNA/DNA hybrids treated .with S x nuclease to 
enzymatically digesting the mismatched regions. In other embodiments, either DNA7DNA or 
RNA/DNA duplexes can be treated with hydroxylamine or osmium tetroxide and with. . 
' piperidine in order to digest mismatched regions. After digestion of the mismatched regioiis, 
15 the resulting material is then separated by size on denaturing polyacrylamide gels to determine 
the site of mutation. See, e.g., Cotton, etal, 1988. Proc. Nat!. Acad. Set USA 85: 4397; ; 
/ Saleeba, et ah, 1992. Methods Enzymol 217: 286-295. In an embodiment, the control DNA or 
RNA can be labeled for detection. \ - 

In still another embodiment^ the mismatch cleavage reaction employs one or more 
20 proteins that recognize mismatched base pairs in double-stranded DNA (so called "DNA >. 
mismatch repair" enzymes) in defined systems for detecting and mapping point mutations in 
- NOVX cDNAs obtained from samples of cells. For example, the mutY enzyme of E. coli 
cleaves A at G/A mismatches and the thymidine DNA glycosylase from HeLa cells cleaves T 
. ..: . at G/T mismatches. See, e.g., Hsu, et ah, 1994. Carcinogenesis 15: 1657-1662. According to 
25 an exemplary embodiment, a probe based on a NOVX sequence, e.g., a wild-type NOVX L, 
sequencers hybridized to a cDNA or other DNA product from a test cell(s). The duplex is 
treated with a DNA mismatch repair enzyme, and the cleavage products, if any, can be . 
.. detected from electrophoresis protocols or the like. See, e.g., U.S. Patent No. 5,459,039. 
. v In other embodiments, alterations in electrophoretic mobility will be used to identify . 
30 mutations in NOVX genes. For example, single strand conformation polymorphism (SSCP) 
may be used to detect differences in electrophoretic mobility between mutant .and wild type 
nucleic acids. See, e.g., Orita, et al 9 1989. Proc. Natl Acad. Sci. USA: 86: 2766; Cotton, 
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; 1993. Mwtaf.ites. 284^ 
Single-stranded DNA fragments of sample and control NOVX nucleic acids will be denatured 
and allowed to renature. The secondary structure of single-stranded nucleic acids varies 
according to sequence, the resulting alteration in electrophoretic mobility enables the detection 
5 of even a single base change. The DNA fragments may be labeled or detected with labeled 
probes. The sensitivity of the assay may be enhanced by using RNA (rather than DNA), in 
which the secondary structure is more sensitive to a change in sequence. In one embodiment, 
. . _ the subject method utilizes heteroduplex analysis to separate double stranded heteroduplex 
molecules on the basis of changes in electrophoretic mobility. See, e.g., Keen, et aL, 1991. 
10 Trends Genet. 7: 5. 

In yet another embodiment, the movement of mutant or wild-type fragments in • 
polyacrylamide gels containing a gradient of denaturant is assayed using denaturing gradient 
gel electrophoresis (DGGE). See, e.g., Myers, et al, 1985. Nature 313: 495. When DGGE is 
used as the method of analysis, DNA will be modified to insure that it does not completely \ 
15 denature, for example by adding a GC clamp of approximately 40 bp of high-melting GC-rich 
DNA by PCR. In a further embodiment, a temperature gradient is used in place of a > 
denaturing gradient to identify differences in the mobility of control and sample DNA. See, 
e.g., Rosenbaum and Reissner, 1987 . Biophys. Chem. 265: 12753. 

Examples of other techniques for detecting point mutations include, but are not limited 
20 to, selective oligonucleotide hybridization, selective amplification, or selective primer 
extension. For example, oligonucleotide primers may be prepared in which the known 
mutation is placed centrally and then hybridized to target DNA under conditions that permit 
hybridization only ifa perfect match is found. See,,e.g,SaM/et aL, 1986. Nature 324: 163; 
Saiki, et al 9 1989. Proc. Natl Acad. Set USA%6\ 6230. Such allele specific oligonucleotides 
25 ' are hybridized to PCR amplified target DNA or a number of different mutations when the 

oligonucleotides are attached to the hybridizing membrane and hybridized with labeled target 

• _ dna. ; - i ^ :[-::^[:: : .\:\: .;•;./ :„ y- : : [ ; *;j ;/ ^. _ 

/ . . . Alternatively, allele specific amplification technology that depends on selective PCR 
; ^ ^amplific^c^ us ^ d 3 s 

30 primers for specific amplification may carry the mutation of interest in the center of the 

molecule (so that amplification depends on differential hybridization; see, e.g., Gibbs, et aL, 
1989. Niicl. Acids Res. 17: 2437-2448) or at the extreme 3^ermmus of one primer where, 

* <- '■■ • 115 * 
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under appropriate cort4^>ns, mismatch can prevent, or reduce jj^merase extension (see, e.g., 
. Prossner,- 1993. Tibtech. 11: 238). In addition it may be desirable to introduce a novel 
restriction site in the region of the mutation to create cleavage-based detection. See, e.g., 
Gasparini, et ah, 1992. Mol Cell Probes, 6: 1 . It is anticipated that in certain embodiments 
5 amplification may also be performed using Tag ligase for amplification. See, e.g., Barany, 
1991. Proa Natl. Acad Set USA.88: 1.89/ In such cases, ligation will occuronly if there is a 
perfect match at the 3 -terminus of the 5 1 sequence, making it possible to detect the presence of 
a known mutation at a specific site by looking for the presence or absence of amplification. 

, The methods described herein ma y be i?erfbnM^ 

10 pre-packaged diagnostic kits comprising at least one probe nucleic acid or antibody reagent 
described herein, which may be conveniently used, e.g., in clinical settings to diagnose 
patients exhibiting symptoms or family history of a disease or illness involving a NOVX gene. 

: - Furthermore, any cell type or tissue, preferably peripheral blood leukocytes, in which 
NOVX is expressed may be utilized in the prognostic assays described herein. However, any 
15 biological sairiple containing nucleated cells may be used, including, for example, buccal ; 
, mucosal cells. , <' • 

Pharmacogenomics .• i 

Agents, or modulators that have a stimulatory or inhibitory effect on NOVX activity 
(e.g., NOVX gene expression), as identified by a screening assay described herein can bev 
20 administered to individuals to treat (prophylactically or therapeutically) disorders %' . . 

characterized by aberrant cell proliferation, differentiation and migration^ e.g. cancer, 
r angiogenesis; atherosclerosis and obesity, neurological disorders, e.g. stroke, Pendred , , 
syndrome, multiple.sclerosis and-Alzheimer's disease, keratinocyte defects, e.g. lesional 
. psoriatic skin, ischemic disorders, e.g. diabetic retinopathy, -hepatic disorders, e.g. cirrhotic 
25 . hepatitis, and pancreatic disorders e.g. acute pancreatitis. In conjunction with such treatment,, 
the pharmacogenomics (ue., the study of the relationship between an individual's genotype and 
that individual's response to a foreign compound or drug) of the individual may be considered. 
Differences in metabolism of therapeutics can lead to severe toxicity or therapeutic failure by 
. altering the relation between dose and blood concentration of the pharmacologically active 
30 drug. Thus, the pharmacogenomics of the individual permits the selection of effective agents 
(e:g.i drugs), for prophylactic or therapeutic treatments based on a consideration , of the > ; 
individual's genotype. Such pharmacogenomics can further be used to determine appropriate 

. ' 116' . ' - • 
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dosages and therapeutj^gimens. Accordingly, the activity offlPvX protein, expression of 
NOVX nucleic acid, or mutation content of NOVX genes in an individual can be determined 
to thereby select appropriate agent(s) for therapeutic or prophylactic treatment of the 

: ■." individual. •■' "■ • ■• ; • ■ ".■ ' '' " ■'■■'[ ' 

5 . . Pharmacogenomics deals with clinically significant hereditary variations in the 

response to drugs due to altered drug disposition and abnormal action in affected persons. See 
e.g., Eichelbaum, 1996. Clin. Exp. Pharmacol. Physiol, 23: 983-985; Linder, 1997. Clin. 
■ Client., 43: 254-266. In general, two types of pharmacogenetic conditions can be • • 
differentiated. Genetic conditions transmitted as a single factor altering the way drugs act on 
10 the body (altered drag action) or genetic conditions transmitted as single 

way the body, acts on drugs (altered drug metabolism). These pharmacogenetic conditions can 
; occur either as rare defects or as polymorphisms. . For example, glucose-6-phosphate 

• dehydrogenase (G6PD) deficiency is a common inherited enzymopathy in which the main 
c clinical complication is hemolysis after ingestion of oxidant drugs (anti-malarials, 

15 sulfonamides, analgesics, nitrofurans) and consumption of fava beans. 

As an illustrative embodiment, the activity of drug metabolizing enzymes is a major ■ 
determinant of both the intensity and duration of drug action. The discovery of genetic 
"': polymorphisms of drug metaboUzing enzymes (e.g., N-acetyltransferase 2 (NAT 2) and 
cytochrome P450 enzymes CYP2D6 and CYP2C19) has provided an explanation as to why 

20 : some patients do not obtain the expected drug effects or show exaggerated drug response and 
serious toxicity after taking the standard and safe dose of a drag. These polymorphisms are. 
expressed in two phenotypes in the population, the extensive metabolizer (EM) and poor 
metabolizer (PM). The prevalence of PM is different among different populations. For 
example, the gene coding for CYP2D6 is highly polymorph^ and several mutations have been 

25 identified in PM, which all lead to the absence of functional CYP2D6. = Poor metabolizers of - ■ 
CYP2D6 and CYP2C19 quite frequently experience exaggerated drug response and side 
effects when they receive standard doses. If a metabolite is the active therapeutic moiety, PM 
show no; therapeutic response, as demonstrated for the analgesic effect of codeine mediated by 

30: metabolizers who do not respond to standard doses. Recently, the molecular basis of 
ultra-rapid metabolism has been identified to be due to CYP2D6 gene .amplification. ' 
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. Thus,* the acti\*(j^of NOVX protein, expression of NO^Jtaucleic, acid, or mutation 
content of NOVX genes in an individual can be determined to thereby select appropriate 
agent(s) for .therapeutic or prophylactic treatment of the individual. In addition, 
pharmacogenetic studies can be used to apply genotyping of polymorphic alleles encoding 
drug-metabolizing enzymes to the identification of an individual's drug responsiveness 
phenotype. This knowledge, when applied to dosing or drug selection, can avoid adverse 
reactions or therapeutic failure and thus enhance therapeutic or prophylactic efficiency when 
treating a subject with a NOVX modulator, such as a modulator identified by one of the 
_gxemplar y screenin g assa ys describ ed herein. — 



10 . ... ,. - : . , ■ . . ■ \ ■ 

Monitoring of Effects During Clinical Trials 

Monitoring the influence of agents (e.g., drugs, compounds) on the expression or 

* activity of NOVX (e.g., the ability to modulate aberrant cell proliferation) can be applied not 

only in basic drug screening, but also in clinical trials. For example, the effectiveness of an 

15 agent determined by a screening assay as described herein to increase NOVX gene expression, 

protein levels, or upregulate NOVX activity, can .be monitored in clinical trails of subjects 

exhibiting decreased NOVX gene expression, protein levels, or downregulated NOVX 

activity. Alternatively, the effectiveness of an agent determined by a screening assay to 

-decrease NOVX gene expression, protein levels, or downregulate NOVX activity, can be; 

20 monitored in clinical trails of subjects exhibiting increased NOVX gene expression, protein ' 

levels, or upregulated NOVX activity. In such clinical trials, the expression or activity of 

J . ' ... 

NOVX and, preferably, other genes that have been implicated in, for example, a cellular 

. proliferation or immune disorder can be used as a "read out' 1 or markers of the immune 

responsiveness of a particular cell. > , * \ . : - . 

25 . . . - By way o£ example, and not of limitation, genes, including NOVX, that are modulated 
in cells by treatment with an agent (e.g. , compound, drug or small molecule) that modulates 
NOVX activity (e.g., identified in a screening assay as described herein) can be identified. 
* Thus, to study the effect of agents on cellular proliferation disorders, for example, in a clinical 
, trial, cells can be isolated and RNA prepared and analyzed for the levels of expression of 

30 NOVX and other genes implicated in the disorder. The levels of gene expression^., a gene 
expression pattern) can be quantified by Northern blot analysis or RT-PCR, as described 
herein, or alternatively by measuring the amount of protein produced, by one of the methods as 

* 118 



WO01/70978 PGt/USOl/09093 

described herein, or b j^basuhng the levels of activity of NO\^jkr other genes. * In this . . ■ . 
manner, the gene expression pattern can serve as a marker, indicative of the physiological 
response of the cells to the' agent. (Accordingly, this response state may be determined before, , 
and at various points during, treatment of the individual with the agent. 
: '":\ In one embodiment, the invention provides a method for monitoring the, effectiveness 
oftreatnient^of a subject with an agent (e.g., an agonist, antagom / . 

peptidomimetic, nucleic acid, small molecule, or other drug candidate identified by the 
screening assays described herein) comprising the steps of (/) obtaining a pre-administration^ 
sample from a subject prior to administration. of the agent; .'(if) detecting the level of Expression 
of a NOVX protein, mRNA, or genomic DNA in the preadministration sample; (Hi) obtaining 
one or more post-administration samples from the subject; (zv) detecting the level of > 
expression or activity of the NOVX protein, mRNA, or genomic DNA in the 
post-administration samples; (v) comparing the level of expression or activity of the NOVX 
protein, mRNA, or genomic DNA in tlie pre-administration sample with the NOVX protein, / 

• mRNA, or genomic DNA in the post administration sample or samples; and (vi) altering the : 
administration of the agent to the subject accordingly. For example, increased administration 
ofthe agent may be desirable to increase the expression or activity of NOVX to higher levels 
than detected, i.e., to increase the effectiveness of the agent. Alternatively, decreased 
administration ofthe agent maybe desirable to decrease expression or activity of NOVX to 
lower levels than detected, i.e., to decrease the effectiveness ofthe agent. , lr/[ * * 

: Methods of Treatment c ^ ; : v 

The invention provides for both prophylactic and therapeutic methods oftfeating a 
subject at risk of (or susceptible to) a disorder or having a disorder . associated with aberrant 
NOVX expression or activity. Disorders associated with aberrant NOVX expression include, 
for example, disorders characterized by aberrant cell proliferation, differentiation and 

: migration^ e.g. cancer, angiogenesis, atherosclerosis and obesity, neurological disorders, e.g.. 

* stroke, Pendred syndrome, multiple sclerosis and Alzheimer's disease, keratinocyte defects, 
e.g. lesional psoriatic skin, ischemic disorders, e.g. diabetic retinopathy, hepatic disorders, e.g. 

^&ri^ 

will be discussed more fully, below. - ; * \' * ' ; . ' 1 
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Disease and Disorders 

Diseases and disorders that are characterized by increased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with 
5 Therapeutics that antagonize (i.e., reduce or inhibit) activity. Therapeutics that antagonize 
activity may be administered in a therapeutic or prophylactic manner. ; Therapeutics that may 
be utilized include, but are not limited to: (i) an aforementioned peptide, or analogs, 
derivatives, fragments or homologs thereof; (ii) antibodies to an aforementioned peptide; (Hi) 
nucleic acids encoding an aforementione d peptide;imVadministration of antisense -nucleic acid- 
1 0 and nucleic acids that are "dysfunctional" (i. e., due to a heterologous insertion within the 
- coding sequences of coding sequences to an aforementioned peptide) that are utilized to 
"knockout" endogenous function of ah aforementioned peptide by homologous recombination 
(see, e.g., Capecchi, 1989. Science 244: 1288-1292); or (v) modulators ( i.e., inhibitors, 
agonists and antagonists, including additional peptide mimetic of the invention or antibodies 
15 specific to a peptide of the invention) that alter the interaction between an aforementioned - : 
peptide and its binding partner. . 

. .Diseases and disorders that are characterized by decreased (relative to a subject not 
suffering from the disease or disorder) levels or biological activity may be treated with - 
Therapeutics that increase (i.e., are agonists to) activity. Therapeutics that upreguiate activity 
20 may be administered in a therapeutic or prophylactic maimer. Therapeutics that may be . I 
utilized include, but are not limited to, an aforementioned peptide, or analogs, derivatives, 
• fragments or homologs thereof;, or an agonist that increases bioavailability. 
^ Increased or-decreased levels can be readily.detected by quantifying peptide and/or 
; RNA, by obtaining a patient tissue sample (e.g./from biopsy tissue) and assaying it in vitro for 
25 RNA or peptide levels, structure and/or activity of the expressed peptides (or mRNAs of an 
aforementioned peptide). Methods that are well-known within the art include, but are not 
limited to, immunoassays {e.g., by Western blot analysis^ immunoprecipitation followed by 
sodium dodecyl. sulfate (SDS) polyacrylamide gel electrophoresis, immunocytochemistry, etc.) 
- and/or hybridization assays to detect expression of mRNAs (e.g., Northern assays, dot blots, in 
30 situ hybridization, and the like). - ; * -v. \. 
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Prophylactic Methods ;; : rr '" r: 

•/....•v. In one aspect, the invention provides a method for preventing, in a subject, a disease or 
: conditiomassociated with an aberrant NOVX expression or activity, by adrninistering to the , 
, . ., 5 ^subject an agent that modulates NOVX:expressi<m or at least one NO\^ activity. Subjects at 
risk for a disease that is caused or contributedtoby aberrant NOVX expression or activity can 
• be identified by, for example, any or a combination of diagnostic or prognostic assays as 
\ .. . described herein. Administration of a prophylactic agent can occur prior to the manifestation 
. of symptoms characteristic of the NOVX aberrancy, such that a disease or disorder is 
: V 10 prevented or, .alternatively, delayed in its progression.. Depending upon the type of NOVX 
- aberrancy, for example, a NOVX agonist or NOVX antagonist agent can beused for treating 
. the subject^The appropriate agent can be determmed based on screening assays described 
herein. The prophylactic methods of the invention are further discussed in the following , 
subsections. . • \ ,;" ' w'-; '■ "'■ / : * :'-~"\ 

. ' Therapeutic Methods ' .,' • . ■ ; - v '.' <r 

Another aspect of the invention pertains to methods of modulating NOVX expression 
or activity for therapeutic purposes. The modulatory methodof the invention involves ; 
contacting a cell with an agent that modulates one or more of the activities of NOVX protein 
. 20 activity associated with the cell. An agent that modulates NOVX protein activity can be an , 
. agent as described herein, such as a nucleic acid or a protein, a hamrally-occurring cognate 
■ ligand of a NOVX protein, a peptide, a NOVX peptidomimetic, or other small molecule. In 
one embodiment, the agent stimulates one or more NOVX protein activity. Examples, of such 
stimulatory agents include active NOVX protein and a nucleic acid molecule encoding NOVX 
25 : that has been introduced into the cell. In another embodiment, the agent mhibits one or more 
NOVX protein activity. Examples of such inhibitory agents include antisense NOVX nucleic 
_ _ jicid nptec^ mefeods can be performed iRj 

vitro {e.g., by culturing the cell with the agent) or, alternatively, in vivo (e.g., by administering 

30 < afflicted with a disease or disorder characterized by aberrant expression or activity of a NOVX 
protein /or nucleic acid molecule. In one embodiment, the memod involves administering, an 
. _ agent (e.^van agent identifi 
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agents that modulate^Pg-. , up-regulates or down-regulates) expression or activity. In 

another embodiment, the method involves administering a NOVX protein or nucleic acid 
molecule as therapy to compensate for reduced or aberrant NOVX expression or activity. 

Stimulation of NOVX activity is desirable in situations in which NOVX is abnormally 
5 downregulated and/or in which increased NOVX activity is likely to have a beneficial effect. 
One example of such a situation is where a subject has a disorder characterized by aberrant cell 
* proliferation and/or differentiation {e.g., cancer or immune associated ). Another example of 
such a situation is where the subject has an immunodeficiency disease {e.g., AIDS). 

Antibodies of t h e invention , including polyclonal, monoclonal, humanized-and-fully— 
10 human antibodies, may used as therapeutic agents. Such agents will generally be employed to 
treat or prevent a disease or pathology in a subject. An antibody preparation, preferably one 
having high specificity and high affinity for its target antigen, is administered to the subject 
and will generally have an effect due to its binding with the target. Such an effect may be one 
of two kinds, depending on the specific nature of the interaction between the given antibody 
1 5 molecule and the target antigen in question. In the first instance, administration of the 

antibody may abrogate or inhibit the binding of the target with an endogenous ligand to which 
it naturally binds. In this case, the antibody binds to the target and masks a binding site of the 
naturally occurring ligand, wherein the ligand serves as an effector molecule. Thus the 
receptor mediates a signal transduction pathway for which ligand is responsible. * 
20 Alternatively, the effect may be one. in which the antibody elicits a physiological result 

by virtue of binding to an effector binding site on the target molecule. In this case the target, a 
v .receptor having an endogenous ligand which may be absentor defective in the disease or 
pathology; binds the antibody as a surrogate effector ligand, initiating a receptor-based signal 
. transduction event by the receptor. ' \ \ ; ; .•; , 'v; r ■■ 

25 . . A therapeutically effective amount of an antibody of the invention relates generally to 

the amount needed to achieve a therapeutic objective. As noted above^ this may -he a binding 
interaction between the antibody and its target antigen that, in certain cases; interferes with the 
functioning of the target, and in other cases, promotes a physiological response. The amount 
required to.be administered will furthermore depend on the binding affinity of the antibody for 
30 its specific antigen, and will also depend on the rate at which an administered antibody is 
. depleted from the free volume other subject to which it is administered! Common ranges for 
. therapeutically effective dosing of an antibody or antibody fragment of the invention may be, 

i.:: -.122 . 
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by way of nonlmiitingfj^ple, from about 0.1 mg/kg body w^^t to about 50 mg/kg body 
weight. Common dosing frequencies may range, for example, from twice daily to once a 
week. .' ' 

5 Determination of the Biological Effect of the Therapeutic 

In various embodiments of the invention, suitable in vitro or in vivo assays are 
performed to determine the effect of a specific Therapeutic and whether its administration is 
v indicated for treatment of the affected tissue. ; 

In various specific embodiments, in vitro assays may be performed with representative 
10 cells of the type(s) involved in the patient's disorder, to determine if a given Therapeutic exerts 
the desired effect upon the cell type(s). Compounds for use in therapy may be tested in 
suitable animal model systems including, but not limited to rats, mice, chicken, cows,. 
' monkeys, rabbits, and the like, prior to testing in human subjects. Similarly, for in vivo 
testing, any of the animal model system known in the art may be used prior to administration 
15 to human subjects. 

... The^ 

the scope of the invention described in the claims. * '.' 

20 ■■- EXAMPLES .: .' ■ 

Example 1.: Method of Identifying the Nucleic Acids of the Present Invention. ' 
Novel nucleic acid sequences were identified by TblastN using CuraGen Corporation's 
sequence file run against the Genomic Daily Files made available by GenBank. The nucleic 
acids were further predicted by the program GenScan™, including selection of exons. These 
25 were further modified by means of similarities using BLAST searches. The sequences were 
then manually corrected for apparent inconsistencies, thereby obtaining the sequences 
encoding the full-length protein. ■ .. 

y :,y^ ± .. . y ;> Example 2.: Method of Cloning aNpVll /CG54656-05Yiiucleic acid.- : ■ . 

30 ; ' • The sequence of NOV11 (Acc. No. CG54656-05) was derived by laboratory cloning of 
cDNA fragments, by in silico prediction of the sequence: cDNA fragments covering either the 
, . • foil length of the -DNA sequence, or part of the sequence, or b oth, were clpned. In silico/ - 
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prediction was based d^equehces' available in Curageri's sequence databases or in 

the public human sequence databases, and provided either the full length DNA sequence, or 
some portion thereof. 

The laboratory cloning was performed using one or more of the methods summarized 

5 below: 

\ SeqCallihg™ Technology: cDNA was derived from various human samples 
representing multiple tissue types, normal and diseased states, physiological states, and 

—^—developmental states from ^differentdonors^Samples-were obtained as whole tissue-primary 
cells or tissue cultured primary cells or cell lines. Cells and cell lines may have been treated 

10 with biological or chemical agents that regulate gene expression, for example, growth factors, 
chemokines or steroids.. The cDNA thus derived was then sequenced using CuraGen's 
proprietary SeqCalling technology. Sequence traces were evaluated manually and edited for 
corrections if appropriate. cDNA sequences from all samples were assembled together, 
sometimes including public human sequences, using bioinfqrmatic programs to produce a; 

1 5 consensus sequence for each assembly. Each assembly is included in CuraGen Corporation's 
database. Sequences were included as components for assembly >vhen the extent of identity , 
with another component was at least 95% over 50 bp. Each assembly represents a gene or 
portion thereof and includes iixformation on variants, such as splice forms single nucleotide 
polymorphisms (SNPs), insertions, deletions and other sequence variations. 

20 Exon Linking: The cDNA coding for the CQ54656-05 sequence was cloned by the 

polymerase chain reaction (PCR) using the primers: 

CAGCTCGCTGTCTTGGTGGTC (SEQ ID NO.: 64) and * 

TCACAGGATGATGACACAAGCTCC (SEQ ID NO.: 65) 

Primers were designed based on in silico predictions of the full length or some portion 
25 , (one or more exons) of the .cDNA/protein sequence of the invention. These primers were used 
to amplify a cDNA from a pool containing expressed human sequences derived from the 
following tissues: adrenal gland, bone marrow, brain - amygdala, brain - cerebellum, brain - 
. . hippocampus, brain - substantia nigra, brain - thalamus, brain -whole, fetal brain, fetal kidney, 
fetal liver, fetal lung, heart, kidney, lymphoma z Raji, mammary gland, pancreas, pituitary 
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gland, placenta, prosti^^salivary gland, skeletal muscle, small^^stine, spinal cord, spleen, 
stomach, testis, thyroid, trachea and uterus. • , 

* Multiple clones were sequenced and these fragments were assembled together, 
sometimes including public human sequences, using bioinfonhatic programs to produce a 
5 consensus sequence for each assembly. Each assembly is included in CuraGen Corporation's 
database. Sequences were included as components for assembly when the extent of identity 
with another component was at least 95% over 50 bp. Each assembly represents a gene or 
portion thereof and includes information on variants, such as splice forms single nucleotide 
- polymorphisms (SNPs), insertions, deletions and other sequence variations. 

10 \ Physical clone: The PCR product derived by exon linking, covering the entire open 
reading frame, was cloned into the pCR2.1 vector from Invitrogen to provide clone 
GM38019075-A.698002.B7. 

Example 3 Expression profiling of NOY3 (CG5 3063-01 or 94115520 EXTl 

Panel L3 (Table 38): The profile was generated from a panel of 37 normal human 
15 tissues and 59 human cancer cell lines using specific gene probe and primer sets (Ag809). 
This gene is highly expressed in normal fetal heart and adult spleen and to a lesser extent in 
normal testes, prostate, ovary, mammary gland, trachea stomach, colorectal tissue^ brain, 
pituitary gland and salivary gland. V * ; 

Panel 4D (Table 39): The profile was generated from a panel of several human cell 
20 lines that were either untreated or treated with a wide variety factors which modulate the 
immune response. This panel shows that the normal colon expresses high levels of this 
transcript whereas three different inflammatory bowel disease tissues did not. 

Probe Name: Ag809 

Forward S'-ATGTGATCTTTGGCTGTGAAGT-S' (SEQ ID NO.: 66) ; . 
25 Probe FAM-S'-CTACCCCATGGCCTCCATCGAGT-S'-TAMRA (SEQ ED, NO.: 67) 

Reverse S'-GGATGTCCAAGCCATCCTT-S 1 (SEQTD NQ.: 68) 
Table 38/ 

f ^-V-rpanVi f.3ag809 - ^ - * ->■■ * ? * ^r.3Dtfo3i3t>g809 ~ ^ - ^.~n^. 

Adipose ' - ' * / .U4 

Adrenal gland . .. 0,45 

Bladder ; : ' * : 0.72 ' ' 

Bone marrow .. ' 0.7 

. Brain™(arnygdala) \ *'"'" ...... <~ 0.467" 
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. Brain (cerebellum) , ' 
Brain (fetal) 
Brain (hippocampus) 
Cerebral Cortex 
Brain (substantia nigra) 
Brain (thalamus) 
Brain (whole) 
Colorectal 
Heart (fetal) 
Liver adenocarcinoma 
Heart 

Kidney * - ' ■ 
Kidney (fetal) 
Liver 

Liver (fetal)" ' 

Lung 

Lung (fetal) 
Lymph node 
Mammary gland 
Fetal Skeletal 
Ovary 
Pancreas 
Pituitary gland 
Plancenta 
Prostate 
Salivary gland 
Skeletal muscle 
Small intestine 
Spinal cord 
Spleen' 
Stomach 
Testis 
Thymus 
Thyroid 
Trachea 
Uterus 

Breast ca.* (pi. effusion) MCF-7 
Breast ca * (pl.ef) MDA-MB-231 
Breast ca. BT-549 
Breast ca.* (pi. effusion) T47D 
Breast ca. MDA-N 
Ovarian ca. OVCAR-3 
Ovarian ca.* (ascites) SK-OV-3 
Ovarian ca. - OVCAR-4 
Ovarian ca. OVCAR-5 
Ovarian ca. IGROV-l . 

Ovarian ca. OVCAR-8 ; 

CNS ca. (glio/astro) ' U87-MG 
CNS ca. (astro) SW1783 
CNSca. (glio/astro) U-118-MG 
CNS ca.* (neuro; met ) SK-N-AS 
CNS ca. (astro) SF-539 
CNS ca. (astro) * SNB-75 
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0 
0 

2.52 
0.44" 
0.16 
0.58 
0.58 
2.3 
8.48 
15.39 
2.68 
0.34 
0.36. 
0.16 



0.21 

0.75 

1.73 

0.64 

1.92 
28.32 
" .2.34 

0.41 . 

1.69 
0.9 

3.04 

2.38 

0.63 

0.88 > 

0.51 
11.91 

5.48 

2.82 

0.81 

1.25 

4.54 

1.33 

1.09 

4.12 

1,48 
12.76 

3.61 

0.68 

0.08 

0.78 

1.76 
1.9 

2.45 

2.34 ; . 

1.26 
19.34 " 
10.08 

2.43 
2.3 
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CNSca.(gIio) - SNB-| 
CNScMglio) U25I 
CNS ca. (glio) SF-295 
Colon ca. SW480 ■ 

Colon ca.*(SW480met)SW620; 
Colon ca. HT29 
Colon ca. HCT-116 
Colon ca. CaCo-2 
Gastric ca * (liver met) NCI-N87 . 
83219 CC Well to Mod Diff (OD03866) 
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Colon ca. 
Renal ca. 
Renal ca. . t 
Renal ca. 
Renal ca. 
Renal ca. 
Renal ca. 



HCC-2998 
786-0 
_. A498 
RXF393 
ACHN 
UO-31 
TK-10 



Liver ca. (hepatoblast) HepG2 
Lung ca. (small cell) LX-l 
Lung ca. (small cell) NCI-H69 
Lung ca. (sxell var.) SHP-77 
Lung ca. (non-sm. cell) A549 ' 
Lung ca. (squam.) SW.900 
Lung ca. (squam.) NCI-H596 
Lung ca. (non-s.cell) NCI-H23 
Lungca. (large cell)NCI-H460 
Lung ca (non-s.cell) HOP-62 
Lung ca. (non-s.cl) NCI-H522 
Pancreatic ca. CAP AN 2 
Prostate ca.* (bone met)PC-3 
Melanoma Hs688(A).T 
Melanoma* (met) Hs688(B).T 
Melanoma UACC-62 
Melanoma M14 
Melanoma LOXIMVI 
Melanoma* (met) SK-MEL-5 
genomic DNA control 
Chemistry Control 



0.17 

.2.43- 

9.02 

3.67 '.' 

1.02 

0.97 

9.54 

. 2.03 . 
0.58 
5.37 
1.35 
1.32 
0.9. 
1.9 
0.25 
0.11 

10.44 
6.65 
0.57 
2.52 
0.67 
0.91 
0.13 
6.65 
1.32 
2.03 
9.21 
0.9 
- 6.93 
2.61 
13.77 
0.33 
1.83 
0.46^ 

; 0.65 

too 

96.59 



Table 39, 



panel 4DagS09 

93768_Secondary Thl_anti-CD28/anti-CD3 " 
93769_Secondary Th2_anti-CD28/anti-CD3 
93770_Secondary Trl_anti-CD28/anti-CD3 ' 
93573_Secondary Th 1 ^resting day 4-6 in IL-2 
93572_Secoridary Th2_resting day 4-6 in IL-2 
93571_Secondary Trl_resting day 4-6 in IL-2 
93568 primary 1111^11-0028^^03 
93569_primary Th2_anti-CD28/anti-CD3 
93570_primary Trl_anti-CD28/anti-CD3 
93565_j)rimary th ljresting dy 4-6 in IL-2 



4Dtrn3315fag809 



: 2.01 

"1.5 ~ 
2.45 
0.99 
'2.96 V 
1.69 
0.41 
1.47 
1.96 
"5.37 
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93566_j)rimary Th2_resting d^^Rn IL-2 : 


3.12 


93567_primary Trl_resting dy 4-6in IL-2 


0 


93351_CD45RA CD4 Iymphocyte__anti-CD2S/anti-CD3 


11.19 


93352_CD451lO CD4 tymphocyte_anti-CD28/anti-CD3 


1.15 


93251_CD8Lymphocytes_anti-CD28/anti-CD3 


0.91 


93353 chronic CDS Lvmnhocvtes 2 rv resHnffriv 4-/5 in 




IL-2 




93574_chronic CD8 Lymphocytes 2ry activated 


0.63 


CD3/CD28 




93354_CD4_none - 


1.08 


93252_Secondary Tnl/Th2/Trl_anti-CD95 CHI I 


0 


93 103_LAK cells_resting 


0.49 


93788_LAKcells_IL-2 


0 


93787 LAK cells IL-2+IL-12 




93789_LAK cells_IL-2+IFN gamma 


1.05 


93790_LAKcells_IL-2+IL-18 


0.29 


93104_LAKcells_PMA/ionomycin and 1L : 18 


0 


93578_NK Cells IL-2_resting 


L34 


93 109_Mixed Lymphocyte Reaction JTwo Way MLR 


0.54 


93 1 1 OJrfixed Lymphocyte ReactionJTwo Way MLR 


0.47' 


931 1 l_Mixed Lymphocyte ReactionJTwo Way MLR . 


2.65 


931 12_Mononuclear Cells (PBMCs)_resting- 


0 


93 1 1 3_Mononuclear Cells (PBMCs)_PWM 


' - 1.32; 


93114_MononuclearCells (PBMCs)_PHA-L . 


1.02- 


93249_Ramos (B cell)_none 


1.21 


93250_Ramos (B cell)_tonomycin . ' - 


2.26 


93349_B lymphocytes_PWM 


4.27 


93350_B lymphoytes_CD40L and IL-4 


1.36 


92665_EOL-l (Eosinophil)_dbcAMP differentiated 


-7.23 


93248_EOL-i (Eosinophil)_dbcAMP/PMAionomycin 


3.02 


93356_Dendritic Cells_none 


1.48 


93355_Dendritic Cells_LPS 100 ng/ml 


0.69 


93775 JDendritic Cells_anti-CD40 . 


0.5 


93774_Monocytes_resting 


.0.52 


93776_Monocytes_LPS 50 ng/ml ; 


0 


9358l_Macrophages_resting ' \ 


1.29 


93582 JvIacropliages_LPS 100 ng/ml 


1.75 


93098_HUVEC (Endothelial)_none . 


. 2.29 


93099_HUVEC (EndotheIiaI)_starved 


9.02 


93100_HUVEC (Endothelial)_IL-lb 


1.16 


93779_HUVEC (Endothelial)JFN gamma 


1.41 


93 1 02_HUVEC (Endothelial)_TNF alpha + IFN gamma 


* 0.83 


93101JIUVEC (Endothelial)JTNF alpha + IL4 


1.12 


9378 1JIUVEC (Endothelial) JL-l 1 


3 


93583_Lung Microvascular Endothelial Cells_none 


0,77 


93584_Lung Microvascular Endothelial CeIIs_TNFa (4 ' 


0.53 


ng/ml) and ILlb (1 ng/ml) 




92662_Microvascular Dermal endothelium_none 


1*14 


92663 Microsvasular Dermal endothelium TNFa (4 


* 1 .03 


ng/ml) and ILlb (I ng/ml) • "* - 




93773 J3ronchial epithelium TNFa (4 ng/ml) and ILlb 


0 


(I ng/ml)** . / . " 




93347_Small Airway EpitheHum_none 


0.39 


93348_Small Airway Epithelium TNFa (4 ng/ml) and 


0.53 


ILlb (1 ng/ml) . ~ 




92668_Coronery Artery SMC_resting 


"5.75 
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92669_Coronery Artery SMcffca (4 ng/ml) and ILib ; 
(1 ng/ml) .,' 


- •> 2.32 . 


93107_astrocytes_resting - , 


2.74 


93l08_astrocytes_TNFa (4 ng/ml) and ILlb (1 ng/ml) 


0 


92666JCU-S12 (Basophi])_resting *- 


6.7? 


?2667_KU-S12 (Basophil)_PMA/ionoycin 


8.42 


93579_CCD1106 (Keratinocytes^none' 


' . 1.58 ■ 


93580 JXD1106 (Keratinocytes)_TNFa andlFNg ** _ 


.1.44- 


93791_Liver Cirrhosis . 


4.18 


93792_Lupus Kidney / ' 


1.85. 


93577_NCI-H292 ■-.* ■; • 


39.5 


93358__NCI-H292JL-4 


38.96' 


93360_NCI-H292_IL-9 \ ' 


. 65.52 


93359_NCI-H292JL-13 ' ' . ; " 


' - . 37.11 - 


93357JNCI-H292JFN gamma 


31.86 


93777_HPAEC_- , 


0.48 


9377S_HPAECJL-1 beta/TNA alpha • ■ - ■ 


1.23 


93254_Normal Human Lung Fibroblast_none 


42.34 


93253_Normal Human Lung FibroblastJTNFa (4 ng/ml) 


17.8 


and IL-lb (1 ng/ml) % . , 




93257_Normal Human Lung Fibroblast JL-4 


, 100 


93256_JNormal Human Lung Fibroblast JL-9 


. 72.7 


93255_Normal Human Lung Fibroblast JL-1 3 


60.71 


93258_Normal Human Lung FibroblastJFN gamma 


81.79 


93106_Dermal Fibroblasts CCD1070_resting 


76.84 


93361_Dermal Fibroblasts CCD1070_TNF alpha 4 ng/ml 


30.15 


93105_Dermal Fibroblasts CCD1070_IL-1 beta 1 ng/ml 


38.16 


93772_dermal fibroblasMFN gamma 


34.15 


9377 l_dermal fibroblast JL-4 


80.66 


93259JBD Colitis 1** 


* Q 


93260 JBD Colitis 2 . , 


0.29 


93261JBD Crohns . 


L41 


735010_Colon_normal 


. * 35.6 


735019_Lung__none 


11.03 


64028-i_Thymus_none 


5.75 


64030-lJCidney_none 


9.67 
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Example 4 Expression profiling of NOV6 (CG53980-01 or AL03 1704 AY 

Panel 1.3 (Table 40): The profile was generated from a panel of 37 normal human 
tissues and 59. human cancer cell lines using specific gene probe and primer sets (Ag547). 
This gene is highly expressed in normal testes, placenta and colorectal tissue. 

PaiM 4D (Table 41> from a panel of several human r cell : 

lines that were either untreated or treated with , a wide variety factors which modulate the 
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immune response. T^^panel shows that the normal colonj^presses high levels of this 

transcript whereas three different inflammatory bowel disease tissues did not. 

Probe Name: Ag547 .. 
Primers Sequences TM Length Start Position 
5 Forward S'-TGACTGCTGCCCACTGCA-S' (SEQ ID NO.:69 ) 

Probe TET-5'-CACCGACCCGTCCATCTACCGGAT-3'-TAMRA (SEQ ID NO.: 

70) 

Reverse 5-GAGATAGACGTCCCCAGCGT-3 1 (SEQ ID NO.: 71) 



10 TABLE 40 



T^JiTlpI 1 1 OO^A"7 




jjivci ducnouaicuiurna 


u 


rican ^iciai ) 


A 




A 


rancreanc ca. v^Aj/vin z < 


A 


Adrenal gland 


a 


lnyroia 


A 


Salivary gland 


A 


Pituitary gland 


A 


Drain \iciai ) 


A) 


Brain (whole) 


i 0 


Drain ^drnygudiaj - 


A 
\J 


Drain ^ercueiiuTn^ 


A 
U 


Drain ^nippocarnpus/ 


A 


D M :_ /i1(Alii«nlin\ 

orain (tnaiamusj 


A 


Cerebral Cortex 


A 
U 


Spinal cord 


A 


CNS ca. (glio/astro) US7-MG 


- . - 0 


CNS ca. (glio/astro) U-l 1 8-MG 


0 


CNS ca. (astro) SW1783 ' 


0 


CNS ca * (neuro; met ) SK-N-AS 




CNS ca. (astro) SF-539 


0 


CNS ca. (astro) SNB-75 


* o 


CNS ca. (glio) , . SNB-19 


o 


CNSca.(glio) U251 


0 


CNS ca. (glio) " ' SF-295 


o 


Heart ... ... 


0 


Skeletal muscle 


0 


Bone marrow 




Thymus 




Spleen " . t v • ■■ : ■ " - 


.. 0 


Lymph node 


0 


Colorectal 


: 41.87 


Stomach ' . 


' ■ . o 


Small intestine . 


o 


Colon ca. . SW480 


o 
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Colon ca * (SW4S0 met)SW6^^ • 0 

Colonca. HT29 . 28.93 

. ; . . ' Colonca. > - HCT-116 0 

, Colonca. CaCo-2 . * 0 

' v 83219 CC Well to Mod Diff (OD03866) . . 0 

^ : : : ■". . " Colonca., / HCC-2998 . . 0 ; . 

' • : . Gastric ca * (liver met) NCI-NS7 0 
• • . Bladder - ■ . " • ." V- : 0 ■' ' K ' 

Trachea * 0 ' 

' - Kidney •> ' : •' ' , . 0 ' - ' ' / 

Kidney (fetal) 0 ' 

: / Renal ca. . . 786-0 • ; 0 • • ./ 

.1 .' Renal ca. v . A498 .] [ _ . . ^ _ 0 _ _' ... 

;'./.;' . Renal ca. -RXF393 0 ." 

.. Renal ca. ACHN. / ' 0 • 

, . Renal ca. UO-31 J' . 0 . . • 

Renal ca. TK-10 ~. .0 > : ' 

' ;' ■ ■ ' Liver . '■ -.. . / " °. ' - - 

Liver (fetal) . .. 0 ;.. ' 

: Liver ca. (hepatoblast) HepG2 v - ; - 0 
. •• "■ Lung ' , " • ■ 0 ' f " ■- ■ , - " 

■ . Lung (fetal) . : . 0 -/•.'•. 

Lung ca. (small cell) LX-1 ' . 0 '. . - ^ 

- •' Lung ca. (small cell) NCI-H69 0 

Lung ca. (s.cell var.) SHP-77 \ . ; . V : ; ,° : . > 

Lung ca. (large cell)NCI-H460 . • ' °. * ' • ' 

Lung ca. (non-sm. cell) A549 , 0 

\ Lungca.(rion-s.cell)NCI-H23 0 \ • ; ^ • . - 

, ' Lungca(non-s.cell) HOP-62 _ 0 . ^ , ' : ' ' ' ■ ~ ■ <: -'' t 

. . Lung ca. (non-s.cl) NCI-H522 , 0 / • ' . ' \ \\-" ■ •/ ' "• 

Lung ca.(squam.) SW 900 0 . ' • V • •.. ' ■ 

; • . Lung ca. (squarn.) NCI-H596 0 . v " : 

' Mammary gland " . • 0 A " 

r » ■'■ i-. Breast ca.* (pi. effusion) MCF-7 0 \ ' ^ : ) ■ 

' : ■ '■' Breast ca.* (pl.ef) MDA-MB-231 ' •.; 0 . ■ : ■"' r ^ '"-"^ : - .* ^ • • . ' ■ ' ■ : " 

Breast ca* (pi. effusion) T47D ',..,*./■'.' , 0 - ' ' • : " • ; 'V- 5 ' ' •' . ' ': ; - : . 

' ; ■ " . ' " Breast ca. BT-549 ' ' ;•• 53.27 . ( ■ ' '. •" ~ .* - r • • ^ : • . . 

'• Breastca. ■ . MDA-N . • \ ' '. 0 : " ■ " ■ V ■ ' 

. . Ovary ' . 0 •.. / " ' ' " . ' ' . ; . '• ; . \ . . ' ,, 

Ovarian ca. OVCAR-3 ; : . 0 } - ■ > / ; \ ; : V / 

■• ' Ovarian ca. OVCAR-4 ; ,0 ' .' • • • ; .' ... ': ,V . 

V . Ovarian ca. < OVCAR-5 ■ '■ 0 J " ' . , 

Ovarian ca. OVCAR-8 ■ 0 \ ' ; , 

Ovarian ca. IGROV-l ' 0 . ' ^ - ; / 1 

" — ■■ ^o var ian ca:* (ascites) SK-OV-3 " ~~™ ~" - ----- 0 - - - - 7 .- — -■ - - — t - ■ - — — - 

. Uterus '. 0 • ""■ ■■- ■:. - ' " ' ■ ' . " 

.-. .'. .. '. _Plancenta . ' .... •. .. . .'. .,. , .52.86 ; , .,. ■ . ..^ ; ( ' • ' : . ....... .... a . 

m>™*. .^c.^.v;. ; ; . . . . . ■ . ., /: . ; ... ~. . ^ . .'..Vum 

Prostate ca.* (bone met)PC-3 . 0 . \ 

Testis . . v ' 100 " ..; : : : \ '"-^ ' 

. Melanoma Hs688(A).T . 0 • \ , >: ' 

. t • Melanoma* (met) Hs688(B).T .0. ' • 

' - - • r Melanoma r . "UACC-62 — r-V . °— ^ ~~ ^ — ■ : : ; 



131 



WO 01/70978 
Melanoma M14j 
Melanoma LOX IMVI ^ 

Melanoma* (met) SK-MEL-5 
Adipose 



TABLE 41. 

panel 4D ag547 

9376S_Secondary Thl_anti-CD28/anti-CD3 
93769_Secondary Th2_anti-CD28/anti-CD3 
93770_SecondaiyTTl_anti-CD28/anti-CD3 
93573_Secondary Thl_resting day 4-6 in IL-2 
93572_Secondary Th2__resting day 4-6 in IL-2 
9357 ^Secondary Trl_resting day 4-6 in IL-2 ~ 
93568_j3rimaryThl__anti-CD28/anti-CD3 ' 

. 93569_primary Th2_anti-CD28/anti-CD3 
93570_primaTy Trl_anti-CD28/anti-CD3 
93565_primary Thl_resting dy 4-6 in IL-2 
93566_primary Th2_resting dy 4-6 in IL-2 
93567_primary Trl_resting dy 4-6 in IL-2 , 
93351.CD45RA CD4 lymphocyte _anti-CD28/anti-CD3 
93352_CD4SRO CD4 Iymphocyte__anti-CD28/anti-CD3 
93251_CD8 Lymphocytes_anti-CD28/anti-CD3 . 
93353_chronic CD8 Lymphocytes 2ry_resting dy 4-6 in IL-2 

. 93574_chronic CD8 Lymphocytes 2ry_activated CD3/CD28 
93354_CD4_none 

93252_Secondary Thl/Th2/Trl_anti-CD95 CH11 
93 103_LAK cellsjresting 
93788J-AK cells _IL-2 
93787^LAK ce!ls_IL-2+IL-12 
937S9JLAK cells JL-2+IW gamma : ■ 
93790_LAKcells_IL-2+ 1L-18 
93104__LAKcells_PMA/ionomycin and IL-18 
93578_NK Cells IL-2_resting 
93 l09_Mixed Lymphocyte Reaction_Two Way MLR 
93110_Mixed Lymphocyte Reaction_Two Way MLR 
93 1 1 l_Mixed Lymphocyte ReactionJTwo Way MLR 
931 12_Mononuclear Cells (PBMCsLresting 
93 1 13_Mononuclear Cells (PBMCs)J>WM 
93U4_Mononuclear Cells (PBMCsLPHA-L' 
93249_Ramos (B cell)_none 
93250_Ramos (B cell)jonomycin 
93349_B lymphocytes_PWM 
93350_B lymphoytes__CD40L and IL-4 
92665_EOL-I (Eosmophil)_dbcAMP. differentiated , 
93248JEOL-1 (EosinophilLdbcAMP/PMAionomycin 
* 93356 J}endriticCells_jione . 
93355_Dendritic Cells_LPS 100 ng/ml 
93775_Dendritic Cel1s_anti-CD40 
93774^Monocytes_resting 
93776_Monocytes_LPS 50 ng/ml 
93581_Macrophages_resting. 



WO 01/70978 PCT/USO 1/09093 

93582 Jdacrophages JJ>S lO^^ril \ 0 



?3098_HUVEC*(Endothelia])_none , 0 ' 

93099__HUVEC (Endothelial)_starved 0, 

93lOO_HUVEC(Endothelial)JL-lb 0 

93779_HUVEC (Endothelial)_IFN gamma . . . : 0 

93102_HUVEC(Endothelial)_TNF alpha + IFN gamma 6 

93101_HUVEC(Endothelial)_TNF alpha + IL4 0 

: 93781 JlLJVEC (Endothelial)JL~ll - 0 

93 583 JLung Microvascular Endothelial Cells_none 0 

93584_Lung Microvascular Endothelial Cells_TNFa (4 ng/ml) 0 
and ILlb (1 ng/ml) 

92662 ^Microvascular Dermal endothelium_none 0 

92663_Microsvasular Dermal endothelium_TNFa (4 ng/ml) and 0 

ILlb (T ng/ml) - ' • 

93773_Bronchial epttheIium_TNFa (4 ng/mi) and ILlb (1 0 
ng/ml)** 

93347_Small Airway Epithelium_none 0 

93348_Smal1 Airway Epithelium_TNFa (4 ng/ml) and ILlb (1 0 
ng/ml) - 
92668_Coronery Artery SMC_resting 0 

92669_Coronery Artery SMCJTNFa (4 ng/ml) and ILlb (1 0 
ng/ml) 

93107_astrocytes_resting 0 

93108_astrocytes - TNFa(4ng/ml)andILlb(lng/rnl) • , 0 

92666_KU-812(Basophil)_resting 0 

92667JCU-812 (Basophil)_PMA/ionoycin 10.88 

. 93579_CCD1106(Kera£inocytes)_none 0 

93 580_CCD 1106 (Keratinocytes^TNFa and IFNg * * - ' 0 

. 93791_Liver Cirrhosis '13.12 

93792_Lupus Kidney ' ; v 0 

93577__NCI-H292 " ' { - 1 0 

93358 JTCI-H292JL-4 0 

93360_NCI-m92JL-9. - 16.61 

93359_NCI-H292_IL-13 f 0 

93357_NCI-H292 _IFN gamma 0 

93777_HPAEC_- 10.37 

93778_HPAEC_IL-1 beta/TNA alpha 0 

93254_Normal Human Lung Fibroblast_none 0 

93253 Normal Human Lung Fibroblast_TNFa (4 ng/ml) and 0 
IL-lb(l ng/ml) 

93257_Normal Human Lung Fibroblast_IL-4 0 

93256_Normal Human Lung Fibroblast_IL-9 "-■ . 0 

93255_Normal Human Lung Fibroblast JL-1 3 0 

93258_Normal Human Lung Fibroblast JFN gamma 0 

93106_Dermal Fibroblasts CCD1070_resting 3.74 

93361_Dermal Fibroblasts CCD1070JTNF alpha 4 ng/ml 0 

93105_Dermal Fibroblasts CCD1070JL-1 beta I ng/ml 0 

- *93772_dermal fibroblast JFN-gamnia --- - — - - - ^ • • • •' --0 

9377l_dermal fibroblast JL-4 0 

93259_IBD Colitis I** * 0 

:^ 93266;jBr/^^ i : ---r'^H-- --^-^.V. v 0' 

93261 JBD.Crohns 0 

735010_Colon_normal . \ ' 100 

73501 9J-ungjione . . 33.92 

64028-l_Thymus_none 0 

-64030-l_Kidney^none - - — ; „. 0 
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Example 5 Expression profiling ofNOVll fCG54565-05Y 

Panel 4D (Table 42): The CG54656-05 transcript is up regulated in three different 
epithelial cell types after treatment with inflammatory cytokines. Two cell lines originate 
5 from lung tissue, the NCI H292 airway cell line and lung microvascular endothelial cells. 
Human umbilical vein epithelial cells (HUVEC) also up regulate expression of this transcript 
upon activation. ' 

Probe Name: Agl 599 , ■ ■ 

Primers Sequences TM Length Start Position 

10 Forward 5'-CTCAAGTACCACACGGTCTCAT-3' (SEQ ID NO.: 72) 59.1 22 400 

Probe TET-S'-CCGCACCCGGAAAGTCATTGTAAGT^'-TAMRA (SEQ ID NO.: 
73) 69.8 25 429 

Reverse 5'-TCAGGAAGCAGGTGATGTAAAC-3' (SEQ ID NO.: 74) 59.2 22 454 
TABLE 42. 



panel 4D 4dtm4722_agl599 



Secondary Thl act 


0 


Secondary Th2 act 


0 


Secondary Trl act 


0 


Secondary Thl rest 


. 0 


Secondary Th2 rest 




Secondary Trl rest 


' 0 


Primary Thl act 


o 


Primary Th2 act 


0 


Primary Trl act 


0 


Primary Thl rest 


" 0 


Primary Th2 rest 


o 


Primary Trl rest , 


13.77 


CD45RA CD4 lymphocyte act 


0, 


CD45RO CD4 lymphocyte act 


40.61 . 


CD8 lymphocyte act 


0 


Secondary CD8 lymphocyte rest 


o 


Secondary CD8 lymphocyte act 


0 


CD4 lymphocyte none 


0 


2ry Thl/Th2/Trl_anti-CD95 CHI 1 . 


0 


LAK cells rest 


' , 0 


LAK cells IL-2 


' 0 


LAIC cells IL-2+IL-12 " 




LAK cells 3L-2+ITO gamma 


0 


LAKcelIsIL-2+IL-lS 


0 


LAK cells PMA/ionomycin 


0 


NK Cells IL-2 rest ' 


0 


Two Way MLR 3 day 


0 


Two Way MLR 5 day • 


o 
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HUVEC none 
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Two Way MLR 7 day : 0 

PBMCrest . 0 

PBMCPWM . . . • 0 . ;> 

PBMC PHA-L 0 

Ramos (B cell) none _ . . / . * . - ' ^. 

Ramos (B cell) ionomycin / . , • — 0 

B lymphocytes PWM - - 0 ; 

B lymphocytes CD40L and IL-4 , ' .• " 0 

EOL-1 dbcAMP ' 0 

EOL-1 dbcAMP PMAyionomycin . ^ 0 ' ' , 

Dendritic cells none ® 

Dendritic cells LPS 0 

. Dendritic cells anti-CD40. : ' " _ ' 0 • 

Monocytes Test ® 

Monocytes LPS . ' 0 ' " . 

Macrophages rest . T ® 

Macrophages LPS ' *' ' 0 



0 



HUVEC starved - 0 

HUVEC IL-lbeta ' °, 

HUVEC IFN gamma 0 

HUVEC TNF alpha + 1FN gamma ; / . : 30.35 

HUVEC TNF alpha + IL4 / . " - . 0 

HUVEC IL-1 1 „ / . . 0 

Lung Microvascular EC none ^ 

Lung Microvascular EC TNFalpha + IL-lbeta . . 27.93 

Microvascular Dermal EC none 0 

Microsvasular Dermal EC TNFalpha + IL- 1 0 
lbeta - 

Bronchial epithelium TNFalpha + ILlbeta 0 

Small airway epithelium none 0 

Small airway epithelium TNFalpha-*- IL-lbeta 0 

Coronery artery SMC rest . 1 ' 0 

Coronery artery SMC TNFalpha + IL- lbeta 0 

Astrocytes rest ... - .. _ . . ® 

Astrocytes TNFalpha + IL-lbeta 0 

KU-812 (Basophil) rest . ^ 0 

KU-S12 (Basophil) PMA/ionomycin 0 

CCD1 106 (Keratinocytes) none ' 0 

CCD1 106 (Keratinocytes) TNFalpha + IL- - 0 

lbeta ■ ' 

29.12 
0 

• • . ' 0 



0 



Liver cirrhosis ■ . - . 

Lupus kidney , * 
NC1-H292 none 

NCI-H292 IL-4 , . 0 

- NCI-H292 IL-9 - - --- - - ; - - , r - 0 

NCI-H292 IL-13 

NCI-H292 IFN gamma ... 12.85 

HPAECnone • ; >■ , ... - - -.v., - ^,-«--,. v 

HPAEC TNF alpha + IL-1 beta 0 

Lung fibroblast none ^ 

Lung fibroblast TNF alpha + IL-1 beta 0 

Lung fibroblast IL-4 , 0 

Lung fibroblast IL-9 ---^ .. - - - •. : « -• - 0 
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Lung fibroblast IL-1 3 
Lung fibroblast IFN gamma 
Dermal fibroblast CCD 1070 rest 
. Dermal fibroblast CCD1070 TNF alpha 
Dermal fibroblast CCD1070 IL-t beta 
Dermal fibroblast IFN gamma 
Dermal fibroblast IL-4 
1BD Colitis 1 
IBD Colitis 2 
IBD Crohn's 
Colon 

Lung ' 
Thymus " 
Kidney 
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0 
0 
100 

.0 
0 

o 

0 

•0 
21.02 
0 

17.19 
0 
0 
0 



. Example 6 Expression profiling of NOV8 (CG58604 or 416 d 14 A\ 

TaqMan Expression profile of CG58604 transcript: 

5 Panel 1.1 (Tables 43 and 45): There is very low expression of this transcript in most normal 
tissues with the exception of the brain. The expression of this transcript in the normal lung is 
very low. ; 

Panel 4D (Tables 44 and 46): Lung fibroblast expression of CG58604 is up highly regulated 
by EU13. This transcript is also expressed on IL-4 treated dermal fibroblasts. 
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Probe Name: Ag552 

Primers Sequences ... 

Forward 5-GGAAGCTGACCGACCAGAAC-3' (SEQ ID NO.: 75) 

Probe FAM-S'-AGCCCATCCCTAGAGCCTTCATGTACTCA-S'-TAMRACSEQ ID 
NO.: 76) • : V - 

Reverse S'-ATTTCCCACCTGCCTAGTGACA-S' (SEQ ID NO.: 77) 



Table 43 (Panel 1.1) Table 44 (Panel 4P) 



10 




Lur-J punt urtj UU 1 -J 
- kw<3 {• «B*«r.) 13 1P-J7 *l 
Lw*| (ic*-w<i <•*) A5W HI 



nMttntraa]- 

BaMtTX-lO- 



[ 



ft*juiiTi»-a- 1 



asntH' 

ChuiHTJU- 



B*»»lt»1«(UM-W&J3l- I 




93301 JOO C«*n' 



JL-O' 

QSfjbmal ttamuaq fb<daU^Ji-t ' 



B33W.NCMC81_t.-tl ' 



SHIM ^■Mkia^LIW* wdl 

WOT.CC01 109 (Kw«tro4«*)_ 
03U7 JOlini pU^MX.PUMbMW(M ' 



•y3*C_T*tf» (4 «oM>*M«.n>n «gM)- 
n&£9.C<H M >y>Ut l ySUC_ n ««9 r 
a»knn_T>r« (I <9M) atf R. to (I iqMI 




dad i««piiwy» MyUtA' 
W-J lyn»»«*» fW*t».«_T«>W»yW.ft- 

11M.LMtBb.niMM 

037M_LAK-WJIJ. 1-10' 
03XBJUX ^U"* ntawma ' 

baibv ni nun>t,u*-ccoi cmv 

MM*. " 



u cat \vptvt t m_ut^ca*»-£a • 

815*1 jHiwyTk1_iwwgCy«<« h W 
Mi«a»v44tnB.J' 



7tf>.^i v TM.4.-^CS»4»--CSl 
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Panel U ag552 


Utm699f_ag552 




Adipose 




14.76 


Adrenal gland 




5.44 


Bladder - 




6.93 


Brain (amygdala) 




3.79 


Brain (cerebellum) 




100 


Brain (hippocampus) 




12.94 


Brain (substantia nigra) 




19.75 


Brain (thalamus) 




7.86 


Cerebral Cortex . 




9.34 


Brain (fetal) 




36.35 


Brain (whole) 




. 6.47 


GNS ca.-(glio/astro) _ U-118-MG 




2.78 


CNS ca. (astro) SF-539 




4.09 


CNS ca. (astro) SNB-75 




2.94 


CNS ca. (astro) SW1783 




0.24 


CNSca.(gIio) U251 




2.37 


CNS ca. (glio) SF-295 




4.7 


CNSca.(glio) ' SNB-19 




4.36 


CNS ca. (glio/astro) U87-MG 




3.19 


CNS ca.* (neuro; met ) SK-N-AS 




'8.3, 


Mammary gland 




1.15 


Breast ca. BT-549 




1.41 


Breast ca. MDA-N 




. 3.35 . 


Breast ca* (pi. effusion) T47D 




4.07 


Breast ca.* (pi. effusion) MCF-7 




V 0 


Breast ca* (pi .ef) MDA-MB-23 1 




* ■ ■ 2.09 


Small intestine « 




3.82 


Colorectal ' . s - 


' .' 


• ' 0.37 . 


Colon ca. : HT29 


*■ 


0.36 


Colon ca. CaCo-2 




0 


Colon ca. HCT-I5 




1.13 


Colon ca. s HCM16 




0.21 


Colon ca.; HCC-2998 




1.1 


Colon ca. SW480 ; 




■ •" 0.44 


Colon ca* (SW480 met)SW620 




1.81 


Stomach 




1.91 


Gastric ca* (liver met) NCI-N87 [ \ 




4.48 


Heart 




23.21 ' 


Fetal Skeletal * - 




2 : 01 


Skeletal muscle ' -. 




6.79 


Endothelial cells. 




3.77 


Endothelial cells (treated) 




; 0 


Kidney \ 




9.88 


Kidney (fetal) 




. 4.74 


Renal ca. - . 786-0 . 




2.05 


Renal ca. . A49S . 




' 1.07 


Renal ca. ACHN 




. 5.01 


Renal ca. " TK-10- 




.11.53 


Renal ca. UO-31 




7.97 


Renal ca. RXF 393 




3.77 
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Liver 

Liver (fetal) 

Liver ca. (hepatoblast) HepG2 , 
Lung 

Lung (fetal) 

Lung ca (non-s.cell) HOP-62 ' 
Lung ca. (large cell)NCI-H460 
Lung ca. (non-s.cell) NCI-H23 
Lung ca. (non-s.cl) NCI-H522 
Lung ca. (non-sm. cell) A549 
Lung ca.(s.cell var.) SHP-77 
Lung ca. (small cell) LX-1 , 
Lung ca. (small cell) NC1-H69 
Lungca.(squam.) SW900 
Lung ca. (squam.) NCI-H596 
Lymph node 
Spleen 
Thymus 

Ovary \ 
Ovarian ca. 
Ovarian ca. 
Ovarian ca. . 
Ovarian ca. , 
,, Ovarian ca. 
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* IGROV-l 
OVCAR-3 
OVCAR-4 
OVCAR-5 
OVCAR-8 
Ovarian ca.* (ascites) SK-OV-3 * 
Pancreas 

Pancreatic ca. CAPAN2 
Pituitary gland 
Plancenta 

Prostate , 

Prostate ca * (bone met)PC-3 

Salavary gland 

Trachea 

Spinal cord 

Testis ' % • ; - 

Thyroid ; : 

Uterus 

Melanoma 

Melanoma. LOXIMVI . 
Melanoma UAC062 
Melanoma SK.-MEL-28 
Melanoma* (met)- SK-MEL-5 
Melanoma Hs688(A).T 
Melanoma* (met) Hs688(B).T 



,2.26 
. 0.5 • 

.0 

2.29 . 

I. 49 . . 
34.87 

4.74 '■• 
2.88 
0.71 
1649 
2.26 
4.07 

II. 34 
. .1.63 

15.71 
- 4.3 
0 

. 2.24 
0.62 
0.68 
1.17 ; 
0 

7.13 - 
5.63 
1-58. . 
6.29 
3.33 
, 7.64 
4.9 
4.45 
8.84 
5.08 
2.3 
4.87 
1.71 
2.61 

' -5.U. 
9.02 
1.49 
23 
28.92 
• 4.33 
3.98 
. 6.29 



TABLE 46. 

Panel 4Dag552 ' \ ' ^\ 

. 93768_Secondary fhl_anti-CD2S/anti-CD3 
93769_Secondary Th2jinti-CD28/anti-CD3 
93770_Secondary Trl_anti-CD2S/anti-CD3 
93573_Secondary Thl^resnng day 4-6 in 1L-2 



4drm4830rag552 



^ 4dx4tm5143f_:ag-? 

552_bl 
0 4.42 

0 5.52 

0 8.55 



19.75 



3.74^ 
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93572_Secondary Th2_resting|^»-6 in IL-2 

93571_Secondary Trljresting day 4-6 in IL-2 

93568__primary Thl_anti-CD28/anti-CD3 

93569_primary Th2_anti-CD28/anti-CD3 

93570_prirnaTy Trl_anti-CD28/anti-CD3 

93565_primary Thl_resting dy 4-6 in IL-2 

93566 _primary Th2_resting dy 4-6 in IL-2 

93567_primary Trl_resting dy 4-6 in IL-2 

93351_CD45RA CD4 lymphocyte_anti- 
CD28/anti-CD3 

93352_CD45RO CD4 lymphocyte_anti- 
CD2S/anti-CD3 . 

93251J±>8 Lymphocytes_anti-CD28/anti-CD3 

93353_chronic CDS Lymphocytes 2ry_resting dy 
4-6inlL-2 

93574_chronic CD8 Lymphocytes 2ry_activated 

CD3/CP28~ ' — ~ 

93354_CD4jione 

93252_Secondary Thl/Th2/Trl_anti-CD95 CH11 

93 103_LAK cells_resting 

93788_LAK cells JL-2 

93787 - _LAKce]lsJL-2+IL-12 ' 

93789JAK cells JL-2+IFN gamma 

93790_LAK cellsJL-2+ IL-18 

93104_LAK cells_PMA/ionomycin and IL-IS 

93578JMK Cells IL-2_resting 

93I09_Mixed Lymphocyte Reaction Two Way 
MLR 

93110_Mixed Lymphocyte Reaction JTwo Way 
MLR 

93 1 1 l_Mixed Lymphocyte Reaction JTwo Way 
MLR 

; 93112_Mononuclear Cells (PBMCs)_resting 

931 13_Mononuclear Cells (PBMCs)_PWM 

93 1 14_Mononuclear Cells (PBMCs)J>HA-L 

93249_Ramos (B cell)_none 

93250_Ramos (B cell)_ionomycin 

931349JB lymphocytes_PWM 

93350JBlymphoytes_CD40LandIL-4 

92665_EOL-l (Eosinophil)jJbcAMP 
differentiated 

93248_EOL-l ' ♦ " 

(Eosmophil)_dbcAMP/PMAionomycin ... 
93356_pendritic Cells_none 

93355_Dendritic Cells_LPS 100 hg/ml 1 

93775_Dendritic Cells_anti r CD40 . 

93774_Monocytes_resting * . 

93776_Monocytes_LPS 50 ng/ml ; 

9358 ^Macrophages jesting 

93582_MacrophagesJJ?S 100 ng/ml 

93093 JIUVEC (Endothelial)_none ... 

93099_HUVEC (Endothelial)_starved 

93100 JIUVEC(Endothelial)_IL-lb 

93779_HUVEC (Endothelial)_IFN gamma 

93102_HUVEC (Endothelial)_TNF. alpha + IFN 
gamma 

93101_HUVEC (Endothelial)_TNF alpha + IL4 
9378l_HUVEC (Endothelial)_IL-l 1 



o 


3<A 


o 


7.71 


0 


g 


o 


7.9 


0 


18.09 


o 


22.26 


o 


21.49 


0 


13.65 


0 


14.02 - 


0 


11.44 


14.06 


15.03 


0 


10.1 


0 


11.13 


0 


22 


o 


22.66 


0 


12.75 " 


0 


15.64 


0 


10.71 


0 * 


34.75 


0 


24.21 . 


o 


5.46 


0 


15.92 


0 


24.93 


\ o 


4.72 


0 


5.17 . 


0 


16.01 


o 


45.74 


o 


17.56 


0 


0 


0 


0 


0 


33.76 


. 0 


24.37 


0 


3.2 


0 


9.34 


o 


5.54 


0 


5.13 


0 


0.91 


0 


8.66 


o 


23.67 


0 


9.01 


0 


14.6 


0 


13.86 


o 


, 100 


0 


10.46 


o . 


13.95 


0 


11.95 


0 


o on 


0 . 


- ,; 8.53 .' 
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93583 Lung Microvascular E^^Aclial • ^ . 
Cells none .^^^ 


0 '. 


16. 


93 584_Lung Microvascular Endothelial 


0 . 


, 11.25 


Cells_TNFa (4 ng/ml) and ILlb (1 ng/ml) . 


\ 


• 32.23 


92662_Microvascular Dermal endotheliurn_none 


0 


92663 Microsvasular Dermal endothelium_TNFa 


0 


19.86 


(4 ng/ml) and ILlb (1 ng/ml) ' 




• ~ 6.14 


93773 Bronchial epithelium_TNFa (4 ng/ml) and 


0" ' 


ILlb (1 ng/ml)** 




1.75 


93347_Small Airway Epithelium_none 


0 


93348_Small Airway EpitheliumJTNFa (4 ng/ml) 


0 


, : 3.i4 


and ILlb (1 ng/ml) 




6.27 


92668„Coronery Artery SMCjresting 


0 


92669_Coronery Artery SMCJTNFa (4 ng/ml) 


0 


3.37 


and ILlb (1 ng/ml) 


. ,0 


8.3 • 


93 1 07__astrocy tes_resting 


93108_astrocytes_TNFa (4 ng/ml) and ILlb (1 


- ... 0 - 


2.09 


ng/ml) ... 






92666_KU-812(Basophil)_resting , 


A 


A 


92667 JCU-8 12 (BaspphiOJWA/ionoycin 


0 


A A C 


93579_CCD1106 (Keratinocytes)_none 


0 


3.61 


93580JXD1 106 (Keratinocytes)__TNFa and 


0 


2.71 - 


IFNg * * ' . 




1Z.OO 


93791__Liver Cirrhosis 


A 


93792_Lupus Kidney 


0 


b.JL 1 


93577_NGI-H292 


A 

u 


u 


93358,NCI-H292_IL-4 


A 

0 




93360 JvfCI-H292JL-9 


o 


A 


93359_NCI-H292_IL-13 


0 


A 


93357_NCI-H292JFN gamma 


0 
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OTHER EMBODIMENTS 

While the invention has been described in conjunction with the detailed description 
thereof, the foregoing description is intended to illustrate and not limit the scope of the 
invention, which is defined by the scope of the appended claims. Other aspects, advantages, 
and modifications are within the scope of the following claims. 
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What is claimed is: ! • 

Aii isolated polypeptide comprising an amino acid sequence selected from the 

group consisting of: / ' ; ". 

a) a mature form o f the amino acid sequence selected from the group consisting of 
: ; : : SEQ ID NO: 2, 4,6, 8, 10, 12, 14, 16, 18, 20, 22 or 24; 

b) a variant of a mature form of the amino acid sequence selected from the group 
consisting of SEQ EDNO: 2; 4, 6, S, 10, 12, 14, 16, IS, 20, 22 or 24, wherein • 
any amino acid in the mature form is changed to a different amino acid, 

: provided that no more than 15% of the amino acid residues in the_sequence of i 
the mature form are so changed; 

c) the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24;' . 

d) a variant of the amino acid sequence selected from the group consisting, of SEQ 
ID NO:.2, 4, 6, 8, 10, 12, 14,16, 1 8, 20, 22 or 24 wherein any amino acid . : 

' specified in the chosen sequence is changed to a different amino acid, provided: 

: " : that no more than 15% of the amino acid residues in the sequence are so 

• , changed; and 

• e) a fragment of any of a) through d). ■ 

The polypeptide of claim 1 that is a naturally occurring allelic variant of the sequence selected 
from the group consisting of SEQ ID NO: 2, 4, 6, 8, 10/12, 14, 16, 18; 20, 22 or 24. • 

■ The polypeptide of claim 2, wherein the variant is the translation of a single nucleotide • 
polymorphism. " 

The polypeptide of claim 1 that is a variant polypeptide described therein, wherein any amino 
^c# : specii#^ 



An isolated nucleic acid molecule comprising a nucleic acid sequence encoding a polypeptide 
add seauence selected from the group consisting of; 
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a) a matu^^rm of the amino acid sequence giverij^Q ID NO: 2, 4, 6, 8, 10, 12, 

14,16, 18, 20, 22 or 24; . • 

b) a variant of a mature form of the amino acid sequence selected from the group 
consisting of SEQ ID NO: 2; 4, 6, 8,. 10, 12, 14, 16, 18, '20, 22 or 24 wherein 
any amino acid in the mature form of the chosen sequence is changed to a 
different amino acid, provided that no more than 15% of the amino acid 
residues in the sequence of the mature form are so changed; 

c) the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 

d) a variant of the amino acid sequence selected from the group consisting of SEQ 
ID NO: 2, 4, 6,;S, 10, 12, 14, 16, 18, 20, 22 or 24, in which any amino acid 

^ specified in the chosen sequence is changed to a different amino acid, provided 
that no more than 15% of the amino acid residues in the sequence are so 
changed; 

e) v a nucleic acid fragment encoding at least a portion of a polypeptide comprising 1 

the amino acid sequence selected from the group consisting of SEQ ID NO: 2, 
4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24 or any variant of said polypeptide 
■ A - wherein any amino acid of the chosen sequence is changed to a different amino 
acid, provided that no more than 1 0% of the amino acid residues in the 
sequence are so changed; and 

f) the complement of any of said nucleic acid molecules. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises the 
nucleotide sequence of a naturally occurring allelic nucleic acid variant. 

The nucleic acid molecule of claim 5 that encodes a variant polypeptide, wherein the variant 
polypeptide has the polypeptide sequence of a naturally occurring polypeptide variant. 

The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a single 
nucleotide polymorphism encoding said variant polypeptide. 
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I. The nucleic acid mol e of claim 5, wherein said nucleic aci^olecule comprises a 

nucleotide sequence selected from the group consisting of " : 

a) •. the nucleotide sequence selected from the group consisting ofSEQ ID NO: 1, 3, 

5,7,9,11, 13, 15, 17, 19,21 or 23; / 
., b) a nucleotide sequence wherem One or more nucleotides in the nucleotide 

sequence selected from the group consisting of SEQ ID NO: 1, 3, 5, 7, 9, 1 1, 

13, 15, 17, 19, 21 or 23 is changed from that selected from the group consisting 

of the chosen sequence to a different nucleotide provided that no more than 

1 5% of the nucleotides are so changed; . . 

c) : a nucleic acid fragment of the sequence selected from the group consisting of - 
. SEQID NO: 1, 3, 5, 7, 9, 11, 13, 15, 17, 19, 21 or 23; and ; 

d) a nucleic acid fragment wherein one or more nucleotides in the nucleotide 
sequence selected from the group consisting of SEQ ID NO: 1 , 3, 5, 7, 9, II, 

. 13, 15, 17, 19, 21 or 23 is changed from that selected from the group consisting 
;of the chosen sequence to, a different nucleotide provided that no more than 
. ' .. 15% of the nucleotides are so changed. . '-. ' - 

10.,. The nucleic acid molecule "of claim 5, wherein said nucleic acid molecule, hybridizes under 
".' ' stringent conditions to the nucleotide sequence selected from the group consisting of SEQ ID 
NO: 1, 3,5,7,9, 11, 13, 15, 17, 19, 21 or 23, or a complement of said nucleotide sequence. 

11. The nucleic acid molecule of claim 5, wherein the nucleic acid molecule comprises a 
nucleotide sequence in which any nucleotide specified in the coding sequence of the chosen 
nucleotide sequence is changed from that selected from the group consisting of the chosen 

. sequence to a different nucleotide provided that no more than 15% of the nucleotides in the, 
chosen coding sequence are so changed, and an isolated second polynucleotide that is a 
complement of the first polynucleotide. ' '*. 

12. *; \ A " . y : 

13. The vector ofclaim ^^12, further comprising a promoter operably linked to said nucleic acid 
• . molecule. - . 
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A cell comprising the vector of claim 12. " . 4 - 

An antibody that binds immunospecifically to the polypeptide of claim 1 . 

The antibody of claim 15, wherein said antibody is a monoclonal antibody. 

The antibody of claim 15, wherein the antibody is a humanized antibody. 

: A method for determining thepresence or amount of the polypeptide of claim 1 in a sample, 
the method comprising: V 

(a) providing said sample; 

(b) ' introducing said sample to an antibody that binds immunospecifically to the 
: polypeptide; and > 

(c) ; determining the presence or amount of antibody bound to said polypeptide, 
thereby determining the presence or amount of polypeptide in said sample. - 

A method for determining the presence or. amount of the nucleic acid niolecule of claim 5 in a 
sample, the method comprising: ■ < • 

(a) providing said sample; 

(b) introducing said sample to a probe that binds to said nucleic acid molecule; and 
■ . v (c) determining the presence or amount of said probe bound to said nucleic acid 

molecule, . : . - ; ; " ■ • • 

thereby determining the presence or amount of the nucleic acid molecule in said 
sample.. "• . : . - . ' : • . • ^ 

A method of identifying an agent that binds to the polypeptide of claim 1, the method 
comprising: 

(a) introducing said polypeptide to said agent;, and 

(b) determining whether said agent binds to said polypeptide. 
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A method for identify^ a potential therapeutic agent for use eatment of a pathology, 

wherein the pathology is related to aberrant expression or aberrant physiological interactions 

o f the polypeptide of claim 1, the method comprising: 

(a) providing a cell expressing the polypeptide of claim 1 and having a property 
or function ascribable to the polypeptide; . 

(b) contacting the cell with a composition comprising a candidate, substance; 

" and • ' -> 

(c) deteraiining whether the substance alters the property or function ascribable 

to the polypeptide; 

whereby, if an alteration observed in the presence of the substance is not observed 
when the cell is contacted with a composition devoid of the substance, the substance is 
identified as a potential therapeutic agent. 

A method for modulating the activity of the polypeptide of claim 1, the method comprising 
introducing a cell sample expressing the polypeptide of said claim with a compound that binds 
to said polypeptide in an amount sufficient to modulate the activity of the polypeptide. 

A method of treating or preventing a pathology associated with the polypeptide of claim 1, 
said method comprising administering the polypeptide of claim 1 to a subject in which such 
treatment or prevention is desired in an amount sufficient to treat or prevent said pathology in 
said subject. . .. . - ; 

■ The method of claim 23, wherein said subject is a human. /' 

A method of treating or preventing a pathology associated with the polypeptide of claim 1, 
said method comprising administering to a subject in which such treatment or prevention is 
desired a NOVX nucleic acid in ah amount sufficient to treat or prevent said pathology in said 
subject. '"'..'<• 

The method of claim 25 , wherein said subject is a human. 
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27 . A method of treating reventing a pathology associated witif^e polypeptide of claim 1 , 

said method comprising administering to a subject in which such treatment or prevention is 

*■ * 
desired a NOVX antibody in an amount sufficient to treat or prevent said pathology in said 

subject. . 

28. The method of claim 27, wherein the subject is a human. 

29. A pharmaceutical composition comprising the polypeptide of claim 1 and a pharmaceutically 
acceptable carrier. . ' ' ' ■ — 



30. A pharmaceutical composition comprising the nucleic acid molecule of claim 5 and a 
pharmaceutically acceptable carrier. 

31. A pharmaceutical composition comprising the antibody of claim 1 5 arid a pharmaceutically 
acceptable carrier. 

'32. A kit comprising in one or more containers, the pharmaceutical composition of claim 29. 

33. A kit comprising in one or more containers, the pharmaceutical composition of claini 30. 

34. A kit comprising in one or more containers, the pharmaceutical composition of claim 3 1 . 

3 5 . The use of a therapeutic in the manufacture of a medicament for treating a syndrome 

associated with a human disease, the disease selected from a pathology associated with the 
polypeptide of claim 1 , wherein said therapeutic is the polypeptide of claim 1 . J 

36. The use of a therapeutic in the manufacture' of a medicament for treating a syndrome 

associated with a human disease, the disease selected from a pathology associated with the 
polypeptide of claim 1, wherein said therapeutic is a NOVX nucleic acid. . 
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37. The use of a. therapeut^i the manufacture of a medicament foliating a syndrome 
. associated with a human disease, the disease selected from a pathology associated with the /■> 
polypeptide of claim 1 , wherein said therapeutic is a NOVX antibody; s 

3 8. • A method for screening for a modulator of activity or of latency or predisposition to a- • 
pathology associated with the polypeptide of claiml, said method comprising:.. .. 

a) administering a test compound to a test animal at increased risk for a pathology 
associated with the polypeptide of claim 1 , wherein said test animal . , 
recombinantly expresses the polypeptide of claim 1; 

b) measuring the activity of said polypeptide in said test animal after 
administering the compound of step (a); and 

C ) comparing the activity of said protein in said test animal with the activity of ; 
said polypeptide in a control animal not administered said polypeptide, wherein 

. a change m the activity, of said polypeptide in said-test animal "relative'to said' 
control animal indicates the test compound is a modulator of latency of, or 
predisposition to, a pathology associated with the polypeptide of claiml. ; 

39. The method of claim 38, wherein said test animal is a recombinant test animal that expresses a 
test protein fransgehe or expresses said transgene under, the control of a promoter at an 
increased level relative to a wild-type test animal, and wherein said promoter is not the native 
gene promoter of said transgene. * ' 

40. A method for determining the presence of or predisposition to a disease associated with altered 
levels of the polypeptide of claim 1 in a first mammalian subject, the : method comprising: 

a) measuring the level of expression of the polypeptide in a sample from the first 
mammalian subject; and 
• b) comparing the amount of said polypeptide in the sample of step (a) to the . 
~ : " ~'~ " ~ amount of the polypeptide present in a control sainple from a second " ; " : 
',.,",. mammalian subject knownnot.to have, or not to be predisposed to, ..said;,.- 

disease, ■ ' '"':■.■ 
; ■ ' wherein an alteration in the expression level of the polypeptide in the first subject as 
. • compared to the control sample indicates the presence of or predisposition to said disease, 

' : ■. .. -. * 149. . ■'• ' '■' "'■ . / 
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A method for determining the presence of or predisposition to a disease associated with altered 
levels of the nucleic acid molecule of claim 5 in a first mammalian subject, the method 
comprising: 

a) measuring the amount of the nucleic acid in a sample from the first mammalian 
subject; and 

b) comparing the amount of said nucleic acid in the sample of step (a) to the ^ 
amount of the nucleic acid present in a control sample from a second . 
mammalian subject known not to have or not be predisposed to, the disease; 

wherein an alteration in the level of the nucleic acid in the first subject as compared to 
the control sample indicates the presence of or predisposition to the disease. 

A method of treating a pathological state in a mammal, the method comprising administering 
to the mammal a polypeptide in an amount that is sufficient to alleviate the pathological state, 
wherein the polypeptide is a polypeptide having an amino acid sequence at least 95% identical 
to a polypeptide comprising the amino acid sequence selected from the group consisting of 
SEQ ID NO: 2, 4, 6, 8, 10, 12, 14, 16, 18, 20, 22 or 24 or a biologically active fragment 
thereof. 

A method of treating a pathological state in a mammal, the method comprising administering 
to the mammal the antibody of claim 15 in an amount sufficient to alleviate the pathological 
state. 
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